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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Refiated Applications 

This application daims ttw benefit of tfw filing date of U.S. provisionai patent 
application serial number 60/212.350, attorney dodiet nuntber 25791.38. filed on 
June 19, 2000, the disclosure of which is Incorporated herein by reference. 

This application is a oontinuation-in-part of the f(rilowing co-pending patent 
applications: (1) U.S. utility patent application serial ho. 09/454,139. attorney docket 
no. 25791.3.02. fited on 12/3/1999, which claimed the benefit of ttie filing date of 
U.S. provisional patent application no. 60/111,293, attorney docket no. 25791.3, 
fited on 12/7/1998; (2) U.S. utility patent application serial no. 09/510.913. attcmey 
docket no. 25791.7.02, fHed on 2/23/2000. which claimed the benefit of the filing 
date of U.S. provisional applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. 
utility patent applicatten serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, which claimed the benefit of the filing date of U.S. provisional 
afHiUcatkm no. 60/119.611, attorney docket no. 2S791.8; (4) U.S. utility patent 
application serial no. 09/440,338. attorney docket no. 25791.9.02. filed on 
11/15/1999. which daimed the beneftt of the fiHng date of U.S. provistonal 
appitoatlon no. 60/106.558. attorney docket no. 25791.9. fited on 11/16.1998: (5) 
U.S. provisional patent applicatton no. 60/183.546. fited on 2/18/2000; (6) U.S. utility 
patent appHcatkm no. 09/523.460, attom^ docket no. 25791.11.02, fited on 
3/10/2000, whteli daimed ttie benefit of the filing date of U.S. provtskmal ^plicatton 
no. 60/124.042. fited on 3/11/1999; C7) U.S. utility patent appiteatten no. 09/512.895. 
attorney docket no. 25791.12.02, fited on 2/24/2000^ whteh claimed ttte benefit of 
ttte fiiing dates of U.S. provisfonal applteation no. 60/121.841. attorney docket no. 
25791.12, filed, on 2/26/1999 and U.S. provtekmal application no. 60/154.047, 
attorney docket no. 25791.29. filed on 9/16/1999; (8) U.S. utility appik»tton no. 
09/511,941. attorney docket no. 25791.16.02. fited on 2/24/2000. vyhich daimed ttw 
benefit of Vne filing date of U.S. provisfonal sertel no. 60/121,907. attorney docket 
no. 25791.16, fited on 2/26/1999; (9) U.S. utility patent applteation no. 09/588.946. 
attorney docket no. 25791.17.02. filed on 6/7/2000, which daimed Ihe benefit of the 
filing date of U.S. provistonal patent applicatk>n serial no. 60/137.998. attorney 
docket no. 25791.17. filed on 6/7/1999; and (10) U.S. uttHty patent applk:atton no. 
09/559.1^ attorney docket no. 25791.23.02. filed on 4/26/2000. whteh daimed ttie 
benefit of ttte filing date , of U.S. provisional appKcation no. 60/131,106. attorney 
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docket no. 25791.23, filed on 4/26/1999. Applicants incorporate by reference the 
disclosures of th^se applications. 

This application Is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146,203, attorney docket no. 25791.25, filed 
5 on 7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney dodcet no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671. attorney docket no! 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appiteation no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provi8k)nal patent appllcatton no. 66/159,033, attorney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provistonai patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. /Applicants Incorporate by 
reference the disclosures of 0)ese applicattons. 

Background of the Invention 
This inventkMi relates generally to wellbore casings, and in particular to 

15 wellbore casings that are formed using expandable tubular niembers. 

Coriventtonally, when a wellbore Is created, a number of casings are 
installed in the borehole to prevent collapse of the borehola wall and to prevent 
undesired outflow of drilling fluid into the formation or inflow of fluM from the 
fbrmatton into the borehole. The borehole is drilled in inten^ls whereby a casing 

20 which Is to be installed in a tower borehole interval is lowered through a previously 
installed casing of an upper borehole interval. As a consequence of thte procedure 
the casing of the tower interval is of smalla* diameter than the casing of the upper 
inter^l. Thus, the casings are In a nested arrangement with casing diameters 
decreasing in downward direction. Cement annuli are fMrovided between the outer 

25 surfaces of the casings and the borehole wall to seal the casings from the t)orehole 
wall. As a consequence of this nested arrangement a relatively large l>orehole 
diameter is required at the uf^er part of the welltxxe. Such a large borehole 
diameter involves increased costs due. to heavy casing handling equipment* large 
drill bits and Increased volumes of drilling fluM and drill cutHr^s. Moreover, 

30 increased drilling rig time is involved due to requinad cement pumping, cement 
hardening, required equipment changes due to large variattons in hole diameters 
drilled in the course of the well, and the iaige volume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of the 
35 limitations of the existing procedures for fornring wellbores. 
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Summary of the Invention 

According to one aspect of the present invention, a method of couplir^ an 
expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
stnjcture, anchoring the tubular member to the preexisting structure, axially 
displacing the expansion cone relative to the tubular ntember by pulling , the 
expansion cone through the tubular member, and lubricating the interface between 
the expansion cone and the tubular member. 

According to another aspect of the present invention; a method of coupling a 
ttAular member to ^ preexisting structure is provided that includes positioning the 
tubular nriehnber and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion corie through the 
tubular member. The tubular member includes: an annular 'member, including: a 
wall thidcness that varies less than about 8 %. a hoop yield strength that varies less 
than about 10 %, imperfections of less than about 8 % of the wall thicknbss. no 
feHure for radial expansions of up to about 30 and no neddng of the walls of ttie 
annular member for radial expansions of up to about 25%. 

According to another aspect of the present Invention, a method of coupling a 
tubular member to a preexisting structure is provided that Includes injecting a 
lubricating fluid into the preexisting structure, positioning the tubular member and an 
expansion cone within the preexisting stnicture, anchoring the tubular member to 
the preexisting structure, and axially displacing the expansion cone relative to the 
tubular member by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
structure and axially displacing the expansion cone relative to the expandable 
tubular member by (Hilling the expansion cone through the expandable tubular 
mernber. The expandable tubular member includes: a first tubular memi^, a 
second tubularmernben and a ttireaded oonnecUori for oouping the first tubular 
member to the second tubular member. The threaded connection includes: one or 
more sealing mernbers for sealing the intorliace between the first and second tubular 
menii)er8. 



According to another aspect of the present Invention,, a method of coupling 
an expandable tubular member to. a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone within the 
(^existing stmcture, anchoring the expandable tubular member to the preexisting 
S. structure, and axially displacing the expansion cone relative to the expendable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member Includes a plurality of tubular members 
having threaded portioris that are coupled to one another by the process of: ooetirig 
the threMed portions of the tubular members with a sealant coupling the threaded 

10 portions of the tubular menfibers and curing the sealant 

According to another aspect of the present Invention, a method of coupling a 
tubular membisr to a preexisting structure is provided that includes positioning the 
tubular rhember and an escpansion cone within the premisting sftmcture, anchoring 
the tubular member fo the preexisting structure; and qxially displacing the expansion 

15 cone relative to the tiidHilar member by pulling the expansion cone through the 
expandable tubula* member. The tubular member includes: a pair of rings for 
engaging the preexistirig strndure, and a sealing elemeht positioned between Vt\B 
rings for sealing the Interface bet^^een the tubular member and the preexisting 
structure. 

20 ' Accordingtoanptheraspectofthepresentinvention. a method of coupling a 
tubular member to a pree)dsting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axially 
displacing the expansion cone relative to Uie expandable tubular member by pulling 

25 the expansion cone through the expandable tubular member. The tubular member 
includes one or more slo^. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that includes positipning the 
expandable tubular member and an expansion cone within the preexisting structure. 

30 anchoring the ^xpandiabie tubular member to the pree}d8ting structure, and a^dally 
displacing the expansion ocine relative to the expandable tubidar member by pulling 
the expansion cone through the expandable tubular member. The tubular member 
includes: a finst preexpanded portion, an intenneidlato portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

35 portion coupled to the intenmediate portion. 



According to anotlier aspect of the present invention, a method oT coupling a 
tubular memt)er to a preexisting stmcture is provided that includes positioning the 
expandable tubular member and an expansion cone within the pree)dsting stmcture, 
anchoring the expandable tubular member to the preexisting structure, and axiaily 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular merhber by applying an axial 
force to the expansion cone. The a)aal force inchjdes: a sut^tantlalty constant axial 
force, and an increased a)dal force. 

According to another aspect of the present invention, a method of coupling a 

10. tubular member to a preexisting structure is provkted that Includes positioning the 
tubular member and an expansion cone within the preexisting structurSt anchoring 
the tubular member to the preexisting structure, and axiaily displacing the expansion 
cone relative to the expandable tubular member by pushing and puiling the 
expansion cone throi^h the expandabte tubular member. 

15 According to another aspect of the present Invention, a method of coupling a 

tubular rnember to a preexisting structure is provided that includes positioning the 
' tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure/ axiaily displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 

20 expandable tubular member, and injecting a curable fluldic sealing material between 
the tubular member and the pree)dsting structure prior to axiaily deplacing the 
expanstoncone.. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure Is provided that includes 
25 positioning Vhe tubular member and an expansion cone within the preexisting 
structure, anchoring the tubular mernt>er to the preexisting structure by increasing 
the size of the expansion cone, and axiaily displacing the expansion cone relative to 
. the tubular member by pulling the expansion cone thrbiiQh the tobular member 

According to another aspect of the present invention, a method of coupling a 
30 tubular member to a preexisting stmcture la provided that includes positioning the 
tubular member and an expansion cone withiri the preexisting stmcture, anchoring 
the tubular member to the preexisting structure by heating a portion of the tubular 
member, and axiaily dtepladng the Qxpanston cone relative to the tubular member 
by pulling the expansion oone through the tubular member. 



According to another aspect of the present invention, a nnethod of coupling 
an exparxlable tutnilar member to a preexisting structure is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting structure^ positioning ttie anchoring device above the 
5 expansion cone, anchoring thb e)q>andabte tubular member to the preexisting 
structure using the anchoring device, and axially displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a pireexisting structure is provided that includes 
posittoning the tubular member and an expansion cone within the preexisting 
10 structure, explosively anchoring the tutiuiarrnen^ to the ^ 

axiaiiy dte|4acing the expansion cone reiattye to the tubular member. 

According to another aspect of the present invention, a nnethodof obupling 
an expandable tubular to a. preexisting structure is provided that includes fixing the 
position of an expansion cone wKhin the preexisting , structure, driving the 
IS ' expandable tubular member onto the expansion cone in a first direction, and axially 
displacing the expansion cone in a second direction relative to the expandable 
tubular member. The first and sisoond directions are diflerenL 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided ttiat Includes 
20 pladng the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting structure, releasing the resiilent anchor, and axially displacing the 
expansion cone within the expandable tubular member. 

According to anottier aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisttng ' structure, and anchoring the expandable tabular member to the 
preexisttng structim by: plvcfttng one or more engagement elements, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a metiKxJ of coupling 
30 an expandable tubular member to a preexisting structure is provided that Includes 
fAdOng the expandable tubular member and an expansion oorie into the preexisting 
structure, pialcing a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandat>le tubular member to the preexisting structure, and 
axially displacing the extension cone. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular nnember to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
structure by injecting a quantity of a hardenable fluidic material into the preexisting 
structure, at least partially curing the hardenable fluidic sealing material, and axially 
displacing the expanston cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
ptocing the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular nnember 
In a dovvnward direction. 

According to anpther aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the - expandable tubuiar member and dn expansion cone within the 
preexisting stnicture. injecting a quantity of a first fluidic material having a first 
density into the region of the preexisting structure outside of the expandable tubular 
nnember, and injecting a quant^ of a second fluidic material having a seoohd 
density into a portion of the expandable tubular member below the expansion cone: 
The second density is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
piadng the expandable tubular member and an expansion cone into the preexisting 
structure, anchoring the expandable tubular member to the preexisting structure, 
applying an axial force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular member below the expansion cone. 

According to another aspect of the present invention, a method of coupling 
ah expandable tubular member to a preexisting stnidure is pn3vided that includes 
placing the expandable tubidar mernber and an expansion cone into the preexisting 
structure and applying an axial fbroe to the expandable tubular member 

AooonJing to another aspect of the present invention, an apparetos for 
coupling a tubular member to a preexisting structure is provided that includes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tubular menrAer to the preexisting structure, and an expansion cone movably 
coupled to the expandable tubular member and adapted to radially expand the 
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expandable tubular member, including: a housing including a tapered first end and a 
second end, one or more grooves formed in tha outer surface of the tapered first 
end, and one or niore axial flow passages fjuididy coupled to the grooves. 

According to another aspect of the present Inventton, an apparatus for 
S coupling an expandable tubular member to a preexisting strurture is (vovided that 
includes an expandable tubular mmnber, an anchoring devioe adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tiikHJlar men^r and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: an 
ia annular member, having: a waH thickness that vari^ less than about 8 %. a hoop 
yieM strength that varies less than about 10 %, Imperfe^^ 
of the wall thickness, no feilure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular ntember for radial expansions of up to about 
25%. 

IS Acoonling to another aspect of the present invention, an apparatus fcN- 

coupling an expandable tubular member to a preexistihg structure is provided that 
includes an.expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular member. The expandable tubular member includes: a frrst 
tubular member, a second tubular member, and a threaded connection for coupling 
the first tubular member to the second tubular member, the threaded oonnectton 
including: one or more seaKrig members for sealing the iriterface between the first 
and second tubular memt>ers. 

25 According to another aspect of the present inventton, an apparatus for 

ooupKng an expandable tubular member to a preexistlrig structure is provided that 
includes an expandable tubular member, an anchoring devioe adapted to couple the 
. expsmdaUe tubular member to the preexteting structure, and an expansion cone 
moyaUy coupled to the expandable tubular member and iadapted to radially expand 

30 the expandable tubular member The Bxpandable tubular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular member. 

Acbording to ancXhBT Bspetit of the preserit invention/an apparatus for 
coupling an exparklable tubular member to a preexisting structure Is provMed that 
includes an expandable tubular member, an anchoring device aidapted to couple the 

35 expandable tubular member to the preexisting structure, and an expansion cone 
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movably coupled to the expandable tubular member and adapted to radially expand 
the expandat>te tubular member. The expandable tubular memt>er includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular manors. 
5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anc^KHlng device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular ntember and adapted to radially expand 

10 the expandable tubular memfaier. The expandable tubular member includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
belvveen the rings fbr sealing the interface b^weeh t^ tubular member and the 
preexisting structure. 

Aooording to another sepect of the [rosent invention, an apparatus for 

15 ooi^ting an expandable tubular member to a preexisting stnictira is provided that 
Includes an expandable tubular rnember, an anchoring device adapted to ooi^le the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubuler member arid adapted to rddiaOy expand 
the expandable tubular memben The expendable tubular membeir includes one or 

20 more slots. 

According to another aspect of the present invention, an aj}paratus fbr 
couplir>g an expandable tubular niemb^ to a preexisting stmcture is provided that 
includes an expandable tubular number, an anchoring device adapted to coupte the 
expandable tubular ntember to the preexisting structure, and an expansion cone 

25 movably coupled to the expandable tubular mentt)er and adapted to radially expand 
the expanctet^ tubular member. The expandable tubular member Includes: a first 
preexpanded portion, ah intennediate portion coupled to the first preexpanded 
portton including a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 Aooording to another aspect of the present invention, an apparatus fbr 

ooupHng an expandable tubular member to a preexisting stnjdure is provided that 
includes an expandable tubular member, an' anchoring device adapted to coupte the 
expandable tobular member to the preexisting structure, an expansion cone 
movably coupled to the expandable tubular member and adapted to radlaliy expand 
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the expandable tubular member, and a valveable fluid passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus for 
coupling ah expandable tubular member to a preexsting staicture is provided that 
5 includes a first support member, a second support member coupled to the first 
support member, an e)q[)ansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anctoring 
devba coupled to the seoorKi support member adapted to couple the expandable 
tubular member to the preexisting structure. The anchoring device Is ixMritioned 
10 above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
GpupiIng an expandable tubular member to a preexisting structure is provided that 
includes a first support member, a second support member coupled to the first 
support rhenrd)er, an expansion bone coupled to the first support member, an 
15 expandable tubular member coupled to the expanslqn cone, and ah explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the preexisting structure. 

Aociording to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
20 Includes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular member coupled to the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to the support 
25 member, and an expandable tubular member couple to the expandable expansion 
cone. 

* According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is provided that includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone including one or more 
sh8|)e memory metal iraerts, and a heater coupled to the support member In 
. opposing relation to the shape nrtetnory nrmtal inserts. 

According to another aspect of the present inventibn, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
35 includes a support member, an e)9)ansion cone coupled to the support merhber, an 
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expandable tubular member coupled to the expandable expansion cone, and a 
resilient anchor coupled to the expandable tubular member. 

According to another aspect of the present invention, an expandable tubular 
member Is provided that Includes: an expandable tubular body, one or more resilient 
5 panels coupled to the expandable tubular body, and a release member releasably 
coupled to the resilient panels adapted to controllably release the resilient panels. 

According to anc^er Expect of the preserit invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more spikes 
pivotally coupled to the expandable tubular mernber for engaging the preexisting 
structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion oone coupled to the support memt>er, dn 
expandable tubular member coupled to the expandable expansion oone, and an 
anchor coupled to the expandable tubular member, including: one or more petal 
baskets pivotally coupled to the expandable tubularnoember. 

20 According to another aspect of the present inventton, an apparatus for 

coupling an e)q;>andable tubular men^r to a preexistjrig structure is provided that 
indudes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expanston cone. Including: a stotted 
portk)n provided at one end of the expandable tubular member. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expensiori oone, an expandable tubular member 
coupled to the expansion oone, a coupling device coupled to the support member 
and an end portkm of the expandable tubular member, and 

30 a mass coupled to the end porUon of the mpandabte tubular mernber. The weight 
of the mass Is greater than the yield strerigth of the expandable tubular member. 

According to another aspect pf the present invention, an apparatus for 
coupling an expandable tubular member to a preexistbig structure is provided that 
includes a support member including a fluM passage, an expanston cone coupled to 

35 the support member, an expandable tubular memba' coupled to tto expansion 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to the slip 
joint, a fluid chamber coupled to the fluid passage, the fluid chamt)er defined by the 
interior portion of the expandable tubular member between the expansion cone and 
the end plate. 

5 According to another aspect of the present invention, a method of coupling a 

titular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, axially 
displacing the expanston cone, removing the expansion cone, and applying direct 
radial pressure to the tubular nriember. 

10 According to aridther aspect of the present Invention, an . apparatus is 

provided that includes a tubular membeir coupled to a preexisting structure. Tha 
tubular mennt>er is coupled to the preexisting struchjre by tto 
positioning the ttibuiar member and an expansion cone within the pre9xi9ting 
structure, axially displacing .the expansion cone, removing the expansion cone, and 

15 applying direct radial pressure to the tubular member. 

Brtof Description of the Drawings 
RO. la is a fragmentary crossrsectional Bhisbration of the placement of an 
embodiment of an apparatus for expanding a tubular rtiember within a wellbore 
casing. 

20 RG. lb is a fragmentary cross^ctional illustration of the apparatus of FIG. 

la after andioring the expandable tubular nnember of the apparatus to tl3e wellbore 
casing. ^ 

FIG. 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lb after initiating the axial displacement of the expansion cone. 

25 FIG. Id is a fragmentary cross^secUonai illustration of the apparatus of FIG. 

lb after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion oone^ 

FIG. ie is a fragmerrtary cross-sectionai illustration of the apparatus of FIGS. 
1c and Id after the cornpletion of the radial expansion of the expandable tubtilar 

30 member. 

RG. If is a fragmentary crbss-sectional illustration of the apparatus of FIQ. 
1e after the decoupling of the ancihoring device of the appanitus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross*sectional illustration of the apparatus of FIG. 
If after the removal of the anchoring device of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragnoentary cross-sectional illustration of the placement of an 
emIxxJIment of an apparatus for expanding a tubular member within a weUbore 
casing and an open hole in a subterranean formation. 

FIG.,2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

FIG. 2c is a fragmentary cross-sedionsA illustration of the apparatus of FIG. 
2b after initiating the mat displaoenrient of the expansto^ ^ 

FIG. 2d is a fragmmtary cross-sectional Dlustratipn of the apparatus of FIG. 
2b after initiating the axial displaoernent of the expansion cone by pulling on ttie 
expansion cone and also by injecting a pressurized fluid below ttie expansion cone. 

FIG. 2e is a fragmehtary cross-sectional Illustration of the apparatus of FIGS. 
2c and 2d after the oorhpletion of the radial expansion of th^ expandable tubular 
member. 

FIG. 2f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 

FIG. 3a is a fragmentary ooss-^secMonal illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragmentary aoss-sectional Olustration of the apparatus of FIG. 
3a after anchoring the expandable tubular niember of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragnientary cross^ectlonal IDustration of the apparatus of FIG. 
3b after Initiating the axial displacement of the expan^ton cone. 

FIG. 3d is a fragmentary cross-sedional austration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable toibular member. 

FIG. 4 is a fragmentary cross-sedional illustration of an embodiment of a 
shock absortring system for use in the apparatus of FIGS, la to 3d. 

FIG. 5 Is a cross-sedional illustration of an embodiment of a coupling 
anrangement for use in the expandable tubular mdnrribers Cff the appsraius of FIGS. 
1ato3d. 
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FIG. 6 is a cross-sectional illustration of an emtxxJiment of an expandable 
tubular niemt)6r having a slotted lower section for use in the apparahjs of FIGS, la 
to3d. 

FIG. 7 is a cross-sectional illustration of an embodiment of an expandable 
5 tubular member having a pre-expanded iipper portion for use in the apparatus of 
FIGS, la to 3d. 

FIG. 8 is a cross-sectional illustration of an embodiment of an expandable 
tubular member having a slotted upper secSbn for use In the apparatus of FIGS, la 
to3d. 

10 FIG. 9 Is a graphical IHustratfon of an embodiment of a method of applying an 

a)dal force to the expansion cones of the apparatus of FIGS. 1ato3d. 

FIG. 10a is a fragmentary cross-secHonal Illustration of the placement of an 
embodiment of an apparatus for expanding a tubular mennter withiri a wellbore 
casing. 

15 FIG. 10b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

10a during the ir4ection of a non4iardenable fiuldic material Into and out of the 
apparatus. 

FIG. 10c Is a fragmentary cross-sectional illustration of the. apparatus of RG. 
10b during the injection of a hardenable fluidic sealing material into and out of the 
20 apparatus. 

FIG. lOd is a fragmentary cross-sectional illustration of the apparatus of RG. 
10c after the placement of a valve closure element intp the valve passage of the 
anchoring device of the apparatus. 

FIG. lOe a fragmentary cross-sectibnai illustration of the apparatus of FIG. 
25 1 0d after anchoring tiie expandable tubular member of the apparatus to the weltbora 
casing. 

FIG. lOf is a fragmenttfy crbss-eectioniri IHustiatidn of the apparatus of FIG. 
lOe after initiating the axial displacenrieht of the expansk^ 

FIG. lOg is a fn^rnentary doss-sectional illustration of the apparatus of FIG. 
30 lOe after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansions 

FIG. lOh is a fragmentary cross-secHonai illustration of the apparatus of 
FIGS. lOf and lOg after the completion of ttie radial expansion of the expandable 
tidMJiar member. 
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FIQ. 10i Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10h after the decoupling and removal of the anchoring devloe of the apparatus from 
the wellbore casinfg. 

FIG. 11a is a fragmentary cross-sectional illustration of an alternative 
5 embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structim. 

FIG. 1 lb 18 a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 la after anchoring the expandable tubular member of the apparatis io the wellbore 
casing. 

10 FIG. 11c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 lb after initiating the axial displacement of the expansion ccme. 

FIG. 1 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1c after stopping the axial disptaoenfient of the expansion cone prior to deactivating 
the anchoring device. 

15 FIG. lie is a fragmentary cross-sectional illustration of the apparatus of 

FIGS. 1 1d after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1e after Initiating the axial displacement of the expansion cone and the deadh/ated 
anchoring device. 

20 FIG. 1 1g is a Iragmentary cross-sectional illustration of the apparatus of FIG. 

1 1f after the completion of the radial expansion of the expandable tubular member. 
FIG. 12a is a fragmentary cross-sectional illustratton of an alternative 

embodinr)ent an apparatus for coupling an expandable tubular member to a 

preexisting structure positioned within a wellbore. 
25 FIG. t2b is a fragmentery cross-sectional illustration of the apparatus of FIG. 

12a after expanding the expandable expansion cone in order to anchor the 

expandabte tubular merrd)er to the wellbore casing. 

FIG. f 2c is a fragmentary cross-sectional Illustration of the apparatus of FIG. 

12b after initiating the axtal disptacement of the expandabte expansion cone. 
30 FIG. 12d is a fragrnentary cross-isectional illustration of the apparatus of FIG. 

12c after oomptoting the radtal expansion of the expandabte tubutar member. 

FIG 13a is a fragmentary cross-secUonal illustration of an alternative 

embodiment of an apparatus for coupling an expandable tubular member to a 

preexteting structure positioned within a wellbore. 
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FIG. 1 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13a after activating the shape memory metal Inserts in order to anchor the 
expandable tubular menrdDer to the wellbore casing. 

FIG. 13c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 1 3b after initiating the axial displacement of the expansion oone. 

FIG. 13d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus! fbr coupling ah expendable tubular member to a 
10 prewisting structure positioned wtthin a wellbore casing. 

FIG. 14b IS a fragrmntary orossrsedionai illustration of the apparatus of FIG. 
14a after ooupOng the padcer to the wellbore cailng. 

FIG. 14c Is a fragrhentary cross-sectional illustration of the apparatus of FIG. 
14b after initiating the axial displacement of the exparKlable tubular member towards 
15 the expansion oorw. 

FIG. 14d is a fragmentary cross-septiond Blustratipn of the apparatus of FIG. 
.14c after radially expanding the end of the expandable tubular member onto the 
expansion corie. 

FIG. 14e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20 14d after decpupling the pad^er from the weilboro casing. 

FIG^ 14f is a fragmentary cross-sectiohal illustration of the apparatus of RG. 
14e after initiating the axial displacement of the expansion cone relative to the 
e)q;>anddble tubular member. 

FIG. 14g is a fragmentary cross-sectional illustration of the completion of the 
25 rmflal expansion of the expandable tubular member. 

FIG. 15a is a fiBgrnentary dross-secUonal illustration of an alternative 
embodiment of an apparatus. fqr coupling an expandable tubular member to a 
preexisting strucUire posiUoned wrfthin a 

FIG. 1 5b is a fragmentary cross^secUbnal Bhjstratton of the apparatus of HG. 
30 15a after coupling the rteilient anchor to tliewe^ 

FiiS. 15c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15t> after initiating the axial displaioembnt of the expansion oorie. 

FIG. 15d is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
15c after completion of the radial expansion of the exparAJabte tubular member. 
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FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 
apparatus of FIG. 15a. 

FIG. 16b Is a top view of the resilient anchor of FIG. 16a after releasing the 
coiled resilient member. 
5 FIG. 17a is a top view of an altemate embodiment of a resilient anchor for 

use in the apparatus of FIG. 15a. 

FIG. 17b is a top view of the resijient anchor of FIG. 17a after releasing the 
resilient elemehts. 

FIG. IBa is a fragmentary cross-sectional top view of an altemate 
10 embodiment of a resiBent anchor for use in the apparatus of FIG. 1 5a. 

FIG. 18b is a fragmentary cross-secfonal top view of the resilient anchor of 
FIG. 18a after releasing the resiUent elements. 

FIG. 19a. Is an front view of an embodiment of an expandable tubular 
member induding me ormore resffient panels. 
ISi * FIG. 19b is a cross-sectional view of the Mpandable tubular rnembe^ 

FIG. 19c fis a bottom view of the expandable tubular member of FIG. 19a 

FIG. 20a is a fragmentary cross^sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
20 preexisting structure positioned within a wellbore. 

FIG. 20b is a fragmentary cross-sectional iilustratioh of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fragmentary cro&s-secHonal illustration of the apparatus of FIG. 
20b after initiating the axial displacement oif the expansion cone. 
25 FIG. 20d is a fragmentpry ooss-sectionai illustration of the apparatus of FIG. 

20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21a is ah iitustration of an embodiment of the anchor of the apparatus of 
FIG. 20a.. 

FIG. 21b is an Illustration of the anchor of FIG. 21a after outwardly extending 
30 thespikes. 

FIG. 22a is an illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b Is an IRustration of the anchcy of FIG. 22a cAer ou^ 
the spikes. 



17 



FIG. 22c is a cross-sectional illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an altemative 
emt)odinn6nt of an apparatus tor coupling an expandable tubular member to a 
S preexisting structure positioned within a wellbore. 

FIG. 23b Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenable fiuidic sealing material into the open 
hole wellbore section proximate the lower section of the expandable tubular 
memt>er. 

10 FIG. 23c is a fragmentary cross-secUonal Illustration of the apparatus of FIG. 

23b after permitting the hardensMe fiuidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectional illustration dl the apparatus of FIG. 
23c after initiating the axial dtsplacernent of the mpansion c^ 

FIG. 23e \s a fragmentary cross-sectionar illustration of .the apparatus of FIG. 
IS 23d after pompletipn of the radial expansion of the expandable tubular member, 

FIG. 24a is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatus and method for coupling ian expandable tubular 
member to a preexisting strudura positioned within a wellbora casing and an open 
hole wellbore section. 

20 FIG. 24b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

24a after releasing the packer. 

FIG, 24c is a fragmentary cross-sectional illustration of the apj3aratus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a Is a fragrnentary cross-secUonal illustration of ari altemative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a weilibore casing and an open 
hole wellbore section. 

FIG. 25b Is a firagmenlary cross-sectidnal Illustration of ttte apparatus of FIG. 
25a after injecting a quantity of a fluldic material into the expandable tubular 
30 member having a higher density than the fluid wittiin ttte preexisting stnjdure 
outside of the expandable tutMJlar m&mb&r. 

FIG. 25c is a jfiragrnentary cross-sectional illustration of the apparatus of FIG. 
25b after extruding the expandable tubular member off of the expansion cone. 



FIG. 26a is a fragmantary cross^sectional illustration of an alternative 
embodiment of an apparatus and mettiod for coupling an expandatHe tubular 
member to a preexisting stmcture. 

FIG. 26b is a fragmentary cross-secSonat illustration of the apparatus of FIG. 
26a after the initiation of the radial expansion process. 

FIG. 26c Is a fragmentary cross-sectional illustration of. the oompietlpn of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 Is a flow chart illustration of a preferred embodiment of a method of 
coupling an expandable tubular to a preexisting $taicture. 

FIG, 28 is a cross-secUonal illustratipn of an expandable tubular coupled to a 
preexisting stmcture using an expansion cone. 

HG. 29 is a cross-sectional illustration of the subsequent application of ^ial 
pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

A method and apparatus for coupling tubular members to a preexisting 
stmcture is provided. In a prsferted embocfiment. the tubular members are coupled 
to the preexisting stmcture by radially expanding the tubular members into contact 
with the preexisHirig structure. In a preferred embodiment, the tubular members are 
radipDy expanded by anchoring one end of the tubular members to the preexisting 
stmcture and then pulling an expansion oone through the tubular members. In this 
manner, the tubidai- members are radially expanded and coupled to the preexisting 
stmcture. 

V 

Referring Initially to FIGSi la. lb. Ic, Id. 1e. 1f and 1g, a preferred 
embodiment of a method and apparatus for coupllrig an expandable tubular member 
to a preexisting stmcture will be described. Referring to Fig. la, a wellbore casing 
100 is positkmed within a subterranean formation 105. The wellbore casing 100 
may be positioned in any brientation from ttw vertical direction to the horizontal 
diredlan. ■ The wellbore casing 100 further includes one or more openings 1 10 that 
may have been the result of unintentional damage to the wellbore casing 100, or 
due to a prior perfoFEdion or fiBcluring operation perfonned upon the sunrounding 
subterranean fbrmaHon 105. As wDt be reoogrrized by persons having ordinary skill 
in the art. the openings 110 can adversely aRect the subsequent operafion and use 
of the wellbore casing 100 unless they are sealed off. 

In a preferred embodiment, an apparatus 115 is utilized to seal off the 
openings 110 in the wellbore casing lOO. More generally, the apparatus 115 is 
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preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1 1 5 preferably includes a first suppbrt member 120. a second 
support member 125. an expansion cone 130. an anchoring device 135. and 
5 expandable tubular member 140.' and one or more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support member 120 is further coupled to the anchoring 
device 135, The first support member 120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical cument and/or communication signals 
0 ftam a surface location to the anchoring device 135. The first support member 120 
may, for exampfe. be conventionai commercially availabte slick wire, braided wire, 
coiled tubing, or drfllbig stock material 

the second support member 125 is preferably adapted to be coupled to a 
surfeoe k)calk)n. The second support member 125 is further coupled to the 
15 • axpanston cone 130. The second support mernber 125 to preferably adapted to 
permit the expanston cone 130 to be axially displaced relative to the first support 
member 120. The second support member 125 may. for exampte. be conventional 
commercially avaiteUe sKck wire, brekied wire, colled tubing, or drilling stock 
material. 

The expanskm cone 130 Is coupted to the second support member 125. The 
expanston cone 130 is preferably adapted to radially expand the expandabte tubuter 
member 140 when the expansion cone 130 is axially displaced lelativa to the ' 
expandabte tobuter member 140. In a profaned embodiment, the expanston cone 
130 is provided substenttelly as disclosed in one or more of the following: (1) U.S. 
utility patent applkation serial no. 09/454.139, attorney docket no. 25791.3.02. filed 
on 12/3/1999, whteh daimed the benefit of the filing date of U.S. provlstonal patent 
appikatlon no. 60/1 1 1,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utmty patent appOcatton serial no. 09/510.913, atlomey docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the fifing date of U.S. provisional 
api^Rcation no. 60/121,702^ fifed on 2C5/1999: (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket ho. 25791.8.02. fifed on 2/10/2000, which 
claimed the benefit of the fifing date of U.S.. provlstonal appOcatton no. 60/119,611. 
atlomey docket no. 25791,8; (4) U.S. uHlity patent appUcatton serial no. 09/440,338, 
attontey docket no. 25791.9.02. fifed on 11/15/1999, wMch daimed the benefit of 
the fiUng date of U.S. provlstonal appNcatton no. 60/108.558, attorney docket no. 
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25791.9, filed on 11/16.1998; (5) provisional patent application no. 60/183^546, 
filed on 2/18/2000; (6) U.S. utIHty patent appOcation no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. wtiidi claimed the t)enefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.8. utiiHy patent 
5 application no. 00/512.895. attorney dodcet no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application ho. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appticatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attomey docket no. 25791.16.02. filed on 

10 2^4/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility pateht 
applkatkMi no. 08/586.946, attorn^ docket no. 26791.17.02, filed on June 7, 2000, 
which claimed th^ benefit of the filing date of U.S. provisional patent application 
sehal no. 60/137,998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

15 ufilHy patent applicathm no. 09«59,122, attomey docket no. 25791.23.02, filed on 
4/26«000. whiqh claimed the benefit of the filing date of U.S. proviskMial appHcation 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional appiteatton no. 60/146.203. attorney docket no. 25791.25. filed on 
7/28/1999; (12) U,S. provistonal application no. 60/143,039. attomey docket no. 

20 25791.26, filed on 7/8/1989; (13) U.S. provlskmal patent applicatkm serial ho, 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
applicathjn no. 60/159,039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisiohal patent application no. 60/159.033, attomey docket na 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165,228. 

!5 attomey docket no. 25791.39. filed pn 11/12/1999. the disck)sures .of which are 
incorporated herein by r^rence. 

The anchoring devtee 135 is coupled to the first support member 120. The 
anchoring devtee 135 is preferably adapted to be controllably coupled to the 
expandable tubular member 140 and the weilbore casing 100. In this manner, the 

0 anchoring devtee 135 preferably oontrollabiy anchors the expandable tubular 
member 140 to the weilbore casing 100 to fediltate the radial expansion of the 
expiandabie tubular member 140 by the axial displacement of the expansion cone 
130. In a prBferied embodlmeht, the anchoring <Mce 135 iikrfudte one or HKW 
expandable elements 150 that are adapted to controllably extend from the body of 

5 the anchoring devtee 135 to engage both the expandable tubular member 140 and 
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the wellbore casing 100. In a pr^rrBd enftf)odiment, the expandable elements 150 
are actuated using fluidic pressure. In a preferred emtxxHment. the anchoring 
device 135 is any one of the hydraulically actuated packers oommerdatly avallat)le 
from Halliburton Energy Services or Baker-Hughes. 
5 The expandable tubular member 140 Is removably coupled to the expansion 

cone 130. The expandable tubular merrd)er 140 Is further preferably adapted to be 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a preferred embodiment, the expandable tubular member 140 includes one or more 
anchoring windows 155 for pemnitting the expandable elements 150 of the 
10 anchoring devtee 135 to engage the wellbore casing 100 and the expandable 
tubular member 140. 

In a preferred embodiment, the expandablis tubular member 140 further 
includes a tower section 160. an inlemriedlate sectioh 165. and an upper section 
170. In a prefonecl embocftnent, the lower section 160 includes the anchoring 
15 windows 155 In order to provide anchoring at an end portkm of the expandabte 
tubular member 140. Inaprefbn«dembodimerit.thewaii thickrtessofthalowerand 
intermediate sedtons. 160 and 165. are less than the wail Ihtekness of the upper 
sectton 170 in order to optimally couple the radially- «xpanded pbrtton of the 
expandable tubular member 140 to the wellbore casing 100. 
20 In a preferred enr|bodimerrt. the mcpandable tubular member 140 is further 

provided substantially as disclosed to) one or more of the foHowing: (1) U.S. utility 
patent appHcation serial no. oa/454,139. attorney docket no. 125791.3.02. filed on 
12^3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no, 60/111^293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
25 utility patent applicatton serial no. 09/510.913. attorney docket no. 25791,7.02. filed 
on 2/23/2000, which claimed fhe benefit of the filing date of U.S. provisional 
appHcatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appKcatton 
serial no. 09/502,350. attomoy docket no. 25791.8.02. filed on 2/10/2000. vttilch 
claimed the benefit of the filing date of U.S. provistonai application no. 60/119.611. 
30 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. fled on 11/15/1999. whteh claimed the benefit of 
the fWng date of U.S. provisional appHcaUon no.. 60/1 08.558. attorney docket na 
25791.9. lied on 11/16.1998; (5) U.S. provistonai patent appltoatkm no. 60/183.546. 
. filed on 2/18/2000; (6) U.S. ulRlty patent appHcatton no. 09^23.460, attorney docket 
35 no. 25791.11.02. fltod on 3/10/2000. which claimed ttie benefit of the filing date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the flHng dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
5 application no; 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appiteation no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. vwhich claimed the benem of the filing date of U.S. provlsfonal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appik»tion no. 08/588,946. attorney dodcet no. 25791.17.02. filed on June 7. 2000. 
10 whfch claimed the tienefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998. attorney docket no. .25791.17. filed on 6/7/1999; (10) U S. 
ufillly patent applteatton no. 0af559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. whteh dabned the benefit of the fillr« date of U.S. provisional applkation 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
15 provistonal appHcation no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviekmai epphcaUpn no. 60/143,039. attorney docket no. 
25791.26, filed on 7/8/1999; (13) U.S. provistonal patent appHcaflon serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) 0.8. provistonal 
applicatton no. 60/159,039, attorney docket na 25791.36. filed on 10/12.1999; (15) 
20 U.S. provistonal patent application no. 60/159,033, attorney docket ho. 25791.37; 
filed on 10/12/1999; and (16) U.S. provistonal patent applteafion no. 60/165,228, 
attorney docket no. 25791;39, filed on 11/12/1999. the disctostjres of whteh are 
incorporated herein by reference. 

The sealing members 145 are coupled to the outer surface of the upper 
25 portton 170 of the expandable tubular member 140. The sealing members 145 are 
prefsrably adapted to engage and fluididy seal the interface between the radially 
expanded expandable tubular member 140 and the wellbore casing 100. In a 
pcelBned embodiment, the apparatus 115 Indudes a plurality of seaHrrg members 
145. In a preferred embbdjment. the sealing members 145 surround and isolate the 
30 opening 110. 

As Hlustrafed in FIG. la. the apparatus 115 Is pretisrably poslttoned within the 
wBllbore casing. 100 with the expandatrie tubular member 140 posittoned in 
opposing relatton to the opening 110. In a prefened embodiment, the appaiBtus 
115 indudes a plurality of sealing members 145 that are poslttoned above and 



23 



below the opening 110. In this manner, the radial expansion of the expandable 
, tubular member 140 optimally fluWIcly isolates the opting 110. 

As Illustrated In FIG. lb. the apparatus 1 15 is then anchored to the wellbore 
casing 100 using the anchoring device 135. In a prefened embodiment, the 
anchoring device 135 is pressurized and the expandable element 150 Is extended 
Itom the anchoring device 135 through the corresponding anchoring window ISS Ih 
the expandable tubular member 140 Into intimate contact with the vl«llbore casing 
100. In ttils manner, the lower section 160 of the expandable tubular member 140 is 
iBmovably coupled to the welibore casing 100. 

In an alternative embodiment, a compressible cement and/or epoxy Is then 
Injected into the annular space between the unexpended portion of the tubular 
menriber 140 and the weHbore casing 100. The compressible cement and/or epoxy 
Is then pemiltted to at least partially cure prior to the Initiation of the radial expansion 
process. In this manner, an annular structural support and fluldic seal is provided 
around the tubidar rnember 140. 

As IBustratBd In FIG. 1c this expansion cone 130 Is then axlally displaced by 
applying aa axial force to the second support member 125. In a preferred 
embodiment, the axial displaoement of the expansion cone 13Q radially expands the 
expandable tubular mernber 140 Into intimate contact with the walls of the welibore 
casing 100. 

In an alternative embodiment, as iUustrated In HQ. Id. the axial 
disptacemerit of the expansion cone 130 Is enhanced by injecHhg a pressurized 
fluldic material into the annular space between the first support member 120 and the 
second support member 125. In this manner, an upward axial force js appHed to the 
lower annular fiaoe of the expansion cone 130 using the pressurized fluldic material. 
In this manner, a temporary need for increased axial force during the radial 
expmsion process can be easily satisfied. 

As Illustrated In FIGS. 1e. If. and 1g. after the expandable tubuter member 
140 has been radially expanded by the axial displacement of the expansion cone 
130, the first support member 120 and the anchoring device 135 are preferably 
removed firom expandaUe tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifHng the first support member 120 and anchoring device 135 
from the weHbore casing 100. 

As illustrated in FIG. 1g. in a preferred embodiment, the opening 1 10 in the 
weHbore casing 100 Is sealed off by the radtelly expanded tubuter member 140. in 
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this manner, repairs to the wellbore casing 100 are optimally provided. More 
gerorally, the apparatus 115 is used to repair or fonm wellt>ora casirigs, pipelines, 
and structural supports. 

Referring to FIGS. 2a. 2b. 2c 2d, 2e and 2f. an altemative emlxxliment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Referring to Fig, 2a. a wellbore casing 200 and an open 
hole wellbore section 205 are positioned within a subtenanean fonnation 210. The 
wellbore casing 200 and the open hole wellbore section 205 may be positioned in 
any orientation from the vertical direction to the horizontal direction. 

In a prefehed embodinhent, an apparatus 215 is utilized to couple an 
expandable tubular member to an end portion of the vi^bore casing 200. In this 
manner, the open hole wellbore section 205 is provided with a'cased portion. More 
generally, the apparatus 215 is preferably utilized to fonm or repair weObore casings, 
pipelines, or structural supports. 

The apparatus 215 preferably includes a first support member 220, a second 
support member 225, an expansion cone 230, an anchoring device 235, an 
expandabfe tubular member 240, one or more upper seaBng members 245, one or 
more lower seaNng menri>erB 250, and a flexibte coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 
surface location. The first support merhber 220 is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrical cunent and/or communication signals 
from a surface location to the anchoring device 235. The first support member 220 
/nay, for exam;^, be conventional conimercially available slick wire, braided wire, 
coiled tubing, or drilling stodc material. 

The second support member 225 is preferably adapted to be coupled to a 
surfece location. The second support member 225 is further coupled to the 
expansion oone 230. The second support member 225 is preferably adapted to 
pemrit the expansion cone 230 to be axiatiy displaced relative to the first support 
member 220. The second support member 225 mey, for example, be conventional 
oommerdally available slick wire, braUed wire, coiled tubing, or driBirig stock 
material. 

Iri an altemative i^mbodiment, the support member 220 is teiescopteally 
coupled to ttici support member 225, and the support nnember 225 is coupled to a 
surface support structure. 
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Thd expansion cone 230 is coupled to the second support mAnber 225^ The 
expansion cone 230 is preferably adapted to radialiy expand the expandable tubular 
member 240 when the expandon cone 230 is axially displaced relative to the 
expandable tubular member 240. in a preferred embodiment, the expansion cone 
5 230 is provided substantiaily as disclosed in one or more of the foliowing: (1) U.S. 
utility patent appHcation serial no: 09/454,139, attomey docket na 25791.3.02, filed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 80/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appiicatton serial no. 09/510,913, attomey docket no. 25791.7.02, fifed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
applteatkm no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. virhteh 
claimed the benefit off the filing, date of U.S. provisional appitoation no. 60/1 19,61 1 , 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, fifed on 11/15/1999. whteh cfelmed the benefit of 
the filing date of U.S. provistonal applteatkm no. 60/108.558, attomey docket no. 
25791 .9, fifed on 11/16.1998; (5) U.S. proviskmal patent application na 60/183.546, 
fifed on 2/18/2000; (6) U.S. utility patent appUcation na 09/523.460. attomey docket 
no. 25791.11.02. fifed on 3/10/2000. whteh cfelmed the benefit of the filing date of 
U.S. provisfenai appHcatton no, 60/124,042, filed on 3/1 1/1999; (7) U.S. utility paterit 
application na 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000. 
whteh claimed the benefit of the filing diertes of U.S. provisional appiteatton. no. 
60/121.841, attomey docket na 25791.12, fifed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047. attomey docket na 25701.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. filed on 
2l2AliO0O. which cfelmed ttie benefit of ttte filing date of U.S. provisional sertel rip. 
60/121,907, attomey docket no. 25791.16, fifed on 2/26/1999; (9) U.S. utility patent . 
appiteation no. 09/588,846, attomey docket na 25791.17.02, filed on June 7. 2000, 
whteh dainfed the benefit of the filing date of U.S. provisional patent application 
sertel no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appiteation no, 09/559,122. attomey docket na 257iB1 .23.02, fifed on 
4/26«000, whteh cfelmed the benefit of the filng date of U.S. provistonal application 
no. 60/131.106. attorney docket na 25791.23. fifed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146.203. attomey docket na 25791.25. filed on 
7/29/1099; (12) U.S. provisional application na 60/143.039. attomey docket na 
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25791.26. filed on 7/9/1999; (13) U.S. provisbnal patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provbional patent appljcatton no. 60/159,033, attorney docket no. 25791.37, 
fHed on 10/12/1999; and (16) U.S. provisional patent appllcatfon no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. ttte disctosures of whictT are 
incorporated herein by r^erence. . 

The anchoring devtoe 235 is coupled to the first Support nramber 220. The 
anchoring device 235 is preferably adapted to be controllably coupled to the 
expandable tubular member 240 and the open hole weilbore sectkxi 205. In this 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular men^ 240 to the open hole welRxNB section 205 to facffitate the radial 
expansion of th? mcpandable tubular rnember 240 by the axial displacement of the 
expansfon cone 230. In a preferred embodiment, ttie anchoring device 235 indudas 
one or more, expandable elemerits 260 that are adapted to controllably extend from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 and the open hole weHbore section 205. in a preferred embodiment, the 
expandable elements 260 are actuated using fiuidic pressure. In a prefsned 
embodiment, the anchoring device 235 is any one of the hydnuUcally actuated 
packere oommercially available from HaUlbuiton Energy Servtoes or daker-Hughes. 

The expandable tubular member 240 is removably coupled to tlie expansion 
cone 230. The expandable tubular member 240 is further preferably coupled to the 
flexible coupling elenwnt 255. 

In a prefened embodiment, the expandable tubular member 240 further 
includes a tower sectton 265, an intemiedlate sectton 270. and an upper sedton 
275. In a preferred embodiment, the lower section 265 is coupled to the flexible 
coupling element 255 In ordeir to provMe anchoring at an end portton of the 
expandable tubular number 240. In a preTerred embodiment, the wall thickness of 
the lower and intermediata'secttons. 265 and 270, are less than the wail thk:kness of 
the upper sectton 275 in order to optimally couple the radially expanded portton of 
the expandable tubular member 240 to the weilbore casing 200 and the oiien hole 
wellbore sectton 205. 

in , a preferred enHxxilment, the expandable tubular member 240 is further 
pro\rided substantially as disdosed in one or more of the foltowing: (1) U.S. utiiify 
patent applicatton serial no, 09/454.139. attorney docket no. 25791.3.02. filed on 
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12W1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ^3. attorney docket no. 25791 .3, filed on 1277/1998; (2) U.S. 
utility patent application serial no. 09^510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
5 application no. 60/121.702, filed on. 2/25/1999; (3) U.S. utiiity patent appiicatkm 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
dalined the benefit of the filing date of U.S. proviskmal appfication no. 60/119.611, 
attorney docket na 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
10 the filing date of U.S. proviskMial applicatkm no, 60/108,558, attorney docket no. 
25791 .9, filed Ofi 1 1/16.1998; (5) U:S. proviskmal patent applteatkm no. 60/183.546. 
fi^d on 2^180000; (6) U.S. uUlity patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10«00d. wMch claimed the benefit of the filing date of 
U,S. provisk)nal applicatkm no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
15 appBcatkm no. 09/512,895, attorney docket no. 25791. 12,0i2. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provlskMial appHcaUon no.. 
60/121,841. attorney docket no. 25791.12, filed on 206/1999 arvJ U.S: proviskmal 
iWlicatton no. 60/154,047. attorney docket no, 25791^, filed on 9/16/1999; (8) 
U.S utility applk»tion no. 09/Sil.941. attorney docket no. 25791.16.(». filed on 
20 204/2000. which claimed the benefit of the fiUng date of U.S. proviskmeri serial no. 
60/121.907, attorney docket no. 25791.16; filed on 206/1999; (9) U.S. utility pater^ 
appBcation no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provistonal patent appHcation 
serial no. 60/137.998, attorney docket ho. 25791.17, filed on 6/7/1999; (10) U.S. 
25 utility patent applteation no. 09/559.122, attorney docket no. 25791 .23 02. filed on 
4O6C000. which claimed ttie benefit of ttie filing date of U.S. provistonal appHcation 
no. 60/131,106. attorney docket no. 2579123. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29rt099; (12) U.S. provisional application no, 60/143,039, attorney docket no. 
30 26791.26. filed on 7/8/1999; (13) U.S. provisional patent application serial no. 
60/162,671. atlomey docket ho. 25791.27, filed on 1 1/1/1999; (14) U.S. provisional 
appBcation no. 60/159.038, attorney docket no. 25791,36. filed on 10/12,1999; (15) 
U.S. provisbnal patent applicatkm no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provtetorial patent appUcation no. 60«65,228, 
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attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of Wtiich are 
Incorporated herein by reference. 

The upper sealing members 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
members 245 are preferably adapted to engage and fluldiciy seal the Interface 
between the radially expanded expandable tubular member 240 and the wellbore 
caskig 200. In a prefen^d embodiment, the apparatus 215 includes a plurality of 
upper sealing members 245. 

The lower sealing manors 250 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluidicty seal the interface 
between the radially expanded expandable tubular member 240 and the open 
weUbore section . 205. In a prefenned embodiment the apparatus 215 includes a 
plurality (rf lower sealing members 250. 

The flexflbile coupling elemefit 255 is coupled to the lower portion 265 of the 
expandable tubular member 240. The flexible coupling elennent 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the wails of the open hole weDbore sectton 205. In this manner, the lower portion 
285 of the expandable tubular member 240 is coupled to the waQs of ttie open hole 
wellbore' sectton 205. In a preferred embodlnlent. the flexible coupling element 255 
is a slotted tubular member. In a prefenred embodiment, the flexible coupling 
element 255 includes one or more hook elements for engaging the walls of the open 
hole wellbore section 205. 

As illustrated in FIG. 2a, the apparatus 215 is preferably positioned with the 
expandable tubular member 240 posittoned in overlapping relation with a portion of 
the wellbore casing 200. In this manmr, the radially expanded tubular member 240 
is coupled to the kwer portion of the wellbore casing 200. In a prefen^d 
embodiment, the upper sealing members 245 are posittoned in opposing relatton to 
the tower portton of the wellbore casing 200 and the lower sealing members 250 are 
posUoned in opposing relatton to the walls of the open hole wellbore section 205. In 
this manner, the interface between the radially expanded tubular member 240 and 
the weHboiB casing 200 arid open hole wellbore sectton 205 is opUmaHy fluidtoly 
sealed. 

As fliustrated in FIG. 2b, the apparatus 215 is theri arichored to the open 
hote wellbore section 205 using the anchoring devtoe 235. In a preferred 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 Is radially extended from the anchoring device 235 causing the ftome coupling 
element 255 to radially expand into intimate contapt with the walls of the open hole 
wellbore section 205. In this manner, the lower section 265 of the expandable 
5 tubular member 240 is removably coupled to the walls of the open hole wellbore 
section 205. 

In an altwnatlve embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the Moexpanded portion of the tubular 
member 240 and the weHbore casing 100 and/or the open hole wellbore section 
0 205. The oompressl>le c«nent and/pr epoxy is then pemiitted to at least partially 
cure prior to the Initiation of the radial expansion process. In this manner, an 
annular structural support and fluidic seal is provided around the tobular member 
240. 

As illusirated in FIG. 2c the expansion cone 230 is then axially displaced by 
15 applying an axial force to the second support member 225. In a prefenBd 
embodbnant, the axial displacement of the expansion cone 230 radially expands the 

expandable tubular nwmber 240 into Ihtimato contact with the wails of the open hole 
wellbore section 205. 

In an altematiye embodiment, as illustrated in FIG. 2d, the axial 
20 displaoement of the expansion cone 230 is enhanced by irifecllng a pressurized 
fluidic material Into, the annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using the pressurized fluidic material. 
In this manner, a temjxirary need for increased axial force during the radial 
25 expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230. 
the first support mendier 220 and the anchoring device 235 are preferably removed 
from axpandabia tubular member 240 by de-pressurizing the anchoring device 235 
3Q and than lining the first support member 220 and anchoring device 235 from the 
waObora casing 200 and the open hoto wellbore 8ect^)n205J . 

Rafisrring to FIGS. 3a, 3b, 3c and 3d, an altamative embodimeni of a 
method and apparatus for ooupOhg an expandable tubular member to a pi«e)dstlng 
structure will be described. Refening to Fig. 3a. a wellbore casing 300 is positioned 
35 within a suMenanean fomnatton 305. the wellbore casii^ 300 may be positioned \n 
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any orientation from the vertical direcfion to the horizontal direction. The vvellbore 
casing 300 further Includes one or more openings 310 that may have been the result 
of unintentional damage to the wellbore casing 300. or due to a prior perforation or 
liBCturing operation perfbmied upon the sunxMinding sui)terrBnean formatiori 305. 
5 As will t)e recognized by persons having ordinary si(ill in the ^rt. the openings 310 
can adverse^ affect the subsequent operation and use of the wellbore casing 300 
unless they are sealed off. 

In a prefen^d embodiment, an apparatus 315 is utili^red to seal off the 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 is 
10 preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

Tlie apparatus 315 preferably includes a support member 320, an expansion 

cone 325, an anchofhig device 330. an expandable tubular member 335. and one or 
more sealing members 340. 

a 

15 The support member 320 is prelisrably adapted to be coupled to a surface 

location. The support member 320 is further ooufried to the expansion cone 325 
and 0ie anchoring device 330. The support member 320 is preferably adapted to 
convey pressurized fluidic materials amifor elecirical cunent and/or communication 
signals ftnoma aurfaoe location to the anchoring device 330. The support member 

20 320 may. for example, be conventional commercially avallable slick wire, braided 
wire, coiled tubing, or drilling stocl( material. 

The expansion cone 325 is coupled to ttie support member 320. The 
expansion cone 325 b preferably adapted to radially expand tiie expandabte tubular 
member 335 when tiw expansion cone 325 Is axially displaoed relative to ttta 

25 expandable tubular member 336. In a preferred embodiment. tt» expansion cone 
325 is provided substentially as disdosed In one or more cf ttw following: (1) U.S. 
utility patent application serial no. 09/454.139. attomey dodwt no. 25791.3,02. filed 
on W3/^99Q, which dainffed ttie benefit of ttie filing date of U:S. provisional patent 
application no. 60/111,293. attomey docket no. 25791.3, filed on 12/7/1998; (2) U S. 

» utiSly patent applteation serial no. 09/510.913. attomey docket no. 25791.7.02. filed 
on 2Q3/2000. whteh claimed flte benefit of Oie filing date of U.S. provlstonal 
appUcation no. 60/121.702. filed on 2^5/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket na, 25791 .8.02. fitod on 2/1W2000. v»hich 
claimed ttie benefit of ttie filing date of U.S. provisional appfication no. 60/119.611. 

6 a«on»y<locket no. 25791.8: (4) U.S. utility patent applicatiw 
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attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney dodcet no 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appHeaUon no. 60/183.546, 
filed on 2/18CO0O: (6) U.S. utflity patent application no. 09^23.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the fling dale of 
U.S. proviskMial application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. Utility patent 
appiteation no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24«i000. 
which claimed the benefit of the filing dates of U.S. provisional appllcatkm no. " 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. proviskmai 
appBcatton no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utHity appiicatkm no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24«000. whteh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appBcatton no. 001588.946. attomiey docket no. 25791.17.02, filed on June 7. 2000. 
15 whfch claimed the beriefit of the filing date of U.S. provisional patent appiteatkm 
serial no. 60/137.098, attorney docket na 25791.17, filed on 6/7/1999; (10) U.S. 
uBHty patent appRcation no. 09«59.122. atbmey docket no. 25791.23.02. filed on 
4ffl8«000. whteh claimed the benefit of the filing date of U.S. provisionat appiteatton 
no. 60/131,106, attorney docket no. 26791.23. filed on 4/26/1999; (11) U.S. 
20 proviskinal applteatton no. 60rt46.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonial applteattoh no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisnnal patent appHcatton serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 
25 U.S. provistonal patent appllcatioh no. 60/159.033, attomey docket na 25791.37. 
filed on 10/12/1999; and (16) U.S. provisfonal patent application na 60/165.228. 
attomey docket na 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The anchoring device 330 is coupled to the support member 320 and the 
expanston cone 325. The anchoring devtee 335 is preferably adapted to controllably 
coupled to the expandable tubular member 335 to the wellbore casing 300. in this 
nmtm, the anchoring device 330 prefisrably controllably anchors the expandable 
tubular member 335 to the wellbore casing 300 to fadlitate the ladiai expansion of 
the expandable tubular member 335 by the axial dl^iacement of the expanston 
cone 325. in a preferred embodiment, the anchoring devtoe 330 includes one or 
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mora expandable elements 345 that are adapted to oontrotlat)ly extend Irom the 
body of the anchoring device 330 to radially displace corresponding engagement 
elements 350 provided iri the expandable tubular member 335. In a preferred 
embodinrient, the radial displacement of the engagement elements 350 couples the 
expandable tubular niember 335 to the wellbore casing 300. In a prefenred 
embodiment, the expandable elements 345 are pistons that are actuated using 
fkiidic pressure. In a preferred mrAodiment, the anchoring device 330 is any one of 
the hydraulicaliy actuated anchoring devices commercially available from Halliburton . 
Energy Services or Baker*Hughes. 

In an alternative embodiment, the expandable elements 345 are explosive 
devices that oontarollably generate a radially directed explosive force for radially 
displacing the engagmnent elements 350. In a preferred embodiment, the explosive 
expandable elements 345 are shaped explosive charges commercially available 
from Halliburton En^y Senrices. 

The expandable tubular meriiber 335 is reniovably coupled to the expansion 
oone 325. In a prefarred embodiment, the expandable tubular member 335 includes 
one or more engagement devtoes 350 that are adapted to be radially displaced by 
the fl»ichoring device 330 lnto engagement Awith the walls of the weilbore casing 300. 
In Otis manner, the expandable tubular member 335 is coupled to the weilbore 
casing 300. In a preferred embodiment, tt)6 engagement device8.350 include teeth 
for biting into the surfece of the weilbdre casing 100. 

In a prefened embodiment, the expandable tubular member 335 further 
Includes a lower section 355, an intermediate section 360, and an upper section 
365. In a prefened embodiment, the lower section 355 indudes the er^agement 
device 350 in order to provide anchoring at an end portion of the expandable tubular 
member 335. In a preferred embodiment, the wail thickness of the tower and 
intemnediate secttons, 355 and 360, are less than the wall thtekness of the upper 
eectton 365 in order to optimally couple the radially expanded portion of the 
expandable tubular menrter 335 to the weilbore casing 300. 

In a preienred embodiment, the expandable ttJbular member 335 is further 
provUed subslantiaiiy as disctosed in one or more of ttie following: (i) U.S. utility 
patent application serial no, 09^454,139. attorney, docket no. 25791.3.02. filed on 
12/3/1999. which claimed ttie benefit of ttie filing date of U.S. provisional patent 
appHcation no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appitoation serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
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on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utiliiy patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/1CW2000. which 
claimed the Iwnefit of the filing date of U.S. provisional appOcatlon no. 60/119.611, 
5 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the l)enefit of 
the filing date of U.S. provishMial applicatton no. 60/108,658. attorney docket no. 
25791.9, filed on 1 1/16.1998; (S) U.S. provisional patent applteatlon no. 60/183.548. 
flted on 2/18«000; (6) U.S. utility patent applteatton no. 09/523,460. attorney docket 
10 no. 25791.1 1 .02, filed on 3/100000, whfch claimed the iMnefit of the filing date of 
U.S; provisfonal appHcaiion no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
applicatton no. 09i^12,885, attorney docket no. 25791.12.02. filed on 2/24/2000. 
whfch claimed the benefit of the filing dates of U.S. provlstonal applteatton no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26^999 and U.S. provisional 
15 appfiieatton no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U S. uiiniy appHcatton no. 09/511.941. attorney dodwt no. 25^91.16.02. filed on 
2^24/2000. which claimed the benefit of the filing data of U.S. provlstonal serial no. 
60/121 .907, attorney docket no. 25791 .16^ fitod on 2/26/1999; (9) U.S. utWy patent 
applicatton no. 09/588.946. attorney docket no. 25791.17.02, fitod on June 7. 2000. 
» wWch claimed the benefit of the filing date of U.S. provistonal patent applicatton 
serial no. 60/137.998, attorney dodtet ria 25791.17. fitod on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed ttie benefit of tiie filing date of U.S. provlstonal appltoation 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
S pravistonal applicaBon no. 60/146.203. attomey docket no. 25791.25. fitod on 
7/29/1999; (12) U.S. provisional Application no. 60/143.039. attomey docket no. 
25791.26. fitod on 7/9/1999; (13) U.S. provlstonal patent applicatton serial no. 
60/162.671. attomey docket no. 25791.27. fitedon 11/1/1999; (14) U.S. pravistonal 
appHcatton no. 60/159.039^ attomey docket no! 25791.36. fitod on 10/12.1999; (15) 
0 U.S. provtotonal patent appitealton no. 60/169,033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (10) U.S. provtefonai patent applicatton no. 60/165.228. 
attomey docket no. 25791.39; fitod on 11/12/1999. the disctosures of which are 
incorporated hereto by refefenoe. * 

The sealing mwnbers 340 are couptod to ttw outer surfeoe of the upper 
5 portton365ofthe«(pandabto tubutormen)ber335. the sealing members 340 are 
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preferably adapted to engage and fiuidicly seal the Interface between the radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a 
prefen^ embodiment, the apparatus 315 includes a plurality of sealing memtiers 
340. In a preferred embodiment the sealing mennbers 340 surround and isolate the 
opening 310. 

As illustrated in FIG. 3a; the apparatus 315 is preferably positioned within the 
weBbore casing 300 with the expandable tubular member 335 positioned In 
opposing relation to the opening 310. In a prefened embodiment, the apparatus 
315 Includes a plurality of sealing members 34Q that are posltlondd above and 
below the opening 310. In this manrwr, the radial expansion of the expandable 
tiAular member 335 optimally fiuididy isolates the opening 31 0. 

As Illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatuis 315 is then anchored to the wellbore casing 300 using the anchoring 
device . 330. In a prefwred embodiment the anchoring device 330 is pressurind 
and the expandable element 345 is extended from the anchoring device 330 and 
radia^y displaces the corresponding engagement elements 350 of the expandable 
tubular member 335 into intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the expandable tubular member 335 is coupled to 
the wellbore casing 300. 

In an aitematiye embodiment a compressible cement and/or epoxy is then 
Injected into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the Initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal provided 
around the tubular nhember 335. 

As illustrated in FIG. 3c. the anchoring device 330 is then deactivated and 
the expansion cone 325 is axially displaced by applying an a)dal force to the support 
member 320. In a preferred embodiment the decKrtivation of the anchoring device 
330 causes the expandable elements 345 to radially retract into the anchoring 
device 330. Alternatively, the expandable elements 345 are resUiently coupled to 
ttie anchoring device 330. In this manner, the expandable eienients 345 retract 
automaticaily upon the deactivation of the anchoring device 330, In a preferred 
embodiment the axial displacement of the expansion cone 325 radially expands the 
expandable tubular member 335 into intimate contact with the vyalls of the wellbore 
casing 300- 
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As illustrated in FIG. 3d. after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335. the support 
nrjember 320, expansion conij 325. and the anchoring device 330 are pr^arably 
renroved fiwn the expanded expandable tubular nrjember 335. 
5 In a prefenred embodiment, the opening 310 in the wellbore casing 300 is 

sealed off by the radialty expanded tubular member 335. In this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
Is used to repair or form welbore casings, pipelines, and structural supports. 

Referring to FIG. 4. an embo(«ment of a system 400 for applying an axial 
10 force to the expansion cones 130. 230. and 325 includes a HMng device 405. a first 
support member 410. a shodc absort)er 415. and a second support member 420. In 
a preferred embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during, the completion of the radial expansion of tubular 
membere by the expansion cones 130. 230. and 325. to the lifting device 405. In 
15 thte manner, the radial expansion of tiriNJlar niembers by the expansion cones 130. 
230 and 3K is provided in an optknally safe manner. 

The Rfting device 405 is supported ata surface location and is coupled to the 
first support member 410. The lifting device 405 rriay comprise any number of 
conventional commercially available lifting devices suitable for manipuialing tubular 
ntembers within a wellbore. • 

The first support member 410 Is coupled to the Bfting device 405 and the 
shodc absort)er 415. The first support member 410 inay comprise any number of 
conventional commercially available support members such as. for example, coiled 
tubing, a drill string, a wireline, braided wire, or a slick line. 

The shock absortjer 415 is coupled to the first support member 410 and the 
second support member 420. The shock absortwr 415 Is preferably adapted to 
absort) shock toads trensmitlad from the second support member 420. The shock 
absort)er 41^ may be any number of oonventtonal oommerdaily available shock 
absorbere. 

The second support member 420 Is awpled to the *ock ab8ort)er 415. The 
second support membeir420 is further preferably adapted to be coupled to one or 
more of the mpQnston cones 130, 230 and 325. 

In a preferred eml)odiment, during operatibn of the system 400. the lifting 
device applies an axial force to one of the expanston cones 130, 230 and 326 In 
order to radially expand tubular members. In a preferred embodiment^ upon the 



completion of the radial expansion process, wtten the expansion cones 130, 230 
and 325. exit the radially expanded tutiular members, the sudden shock loads 
generated are alKorised, or at least minimized, by the shock absorber 415. In this 
manner, the radial expanston of tubular members by pulling the expanston cones 
130, 230 and 325 using the Ofting .devk» 405 is provkled In an optimally safe 
manner. 

Referring to FIG. 5, an enrdbodimeht of a coupling system 500 for use in the 
expandable tubular members 140. 240. and 335 will now be described. In a 
preferred embodiment, the system 500 includes an upper ring 505, a sealing 
element 510. and a kum ring 515. In a preferred embodiment the upper ring 505, 
Oie seeding element 510, and the tower ring 515 are provkled on the outer surfaces 
of the expandable tubular members 140, 240, and 335. In this manner, when the 
expandable tubular members 140. 240 and 335 are radially expanded, the upper 
ring 505. the sealing element 510, and the kMver. ring 515 engage the interidr 
surface of the preexisting structure that the expandable tubular members 140. 240 
and 335 are coupled to. In a preferred embodiment, the upper and tower rings, 505 
and 515. penetrate the interior sinfece of the preexisting structure that the 
•xpandaWe tubular mernbere 140. 240 and 335 are coupled to in ORJer to optimally 
anchor the tubular members 140, 240 and 335 to the preexisling structure. In a 
prefisTTBd embodbnent, the sealing eleinent 510 is compressed into contact with the 
interior surfeoe of the preexisting structure that the «(pandable tubular members 
140. 240 and 335 are coupled to in order to optimally fluWidy seal the interfece 
between the tubular members 140. 240 and 335 and the preexisting structure. 

In a preferred embodiment, the upper and tower rings, 505 and 515, extend 
from the outer surfaces of the tubular membera 140. 240 and 335 by a distance of 
about 1/64 to % inches. In a preferred embodlrront, the upper and tower rings. 505 
and 515. extend about 1/8" from the outer surfaces of ttw tubular members 140, 
240, and 335 in order b optimally engage the preexisting structure. 

In a preferred embodiirtent, the sealing efement 510 extends from the outer 
surftees of the tubular members 140, 240 and 335 by a distence substentially equal 
to the extension of the upper and tower rings, 505 and 515. above the outer 
surfaces of the tubular membere 140. 240 and 335. In a prefened embodiment, the 
sealing etoment 510 is feblrtoated firom rubber In order to bplimally fluldtoiy seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tubular members 140. 240 and 335 include a 
plurality of the coupling systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the lower. Intemwdiate. and upper poitions of the 
tubular members 140, 240. and 335. 

Refemr^ now to FIG. 6. a preferred embodiment of an expandable tubular 
member 600 for use In the apparatus 115. 215 and 315 win be described The 

tubular member 600 preferably indudes a lower portion 605. an intemwdiate p«^ 
610. and an upper portion 615. 

The lower portion 605 is coupled to the intermediate portion 610. In a 
pteferrBd anfibodiment. the lower portion 605 is further adapted to mate with the 
OKhoring devices 135. 235. and 330. In a preferred embodiment, the lower portion 
605 further preferably includes one or more slotled portions 620 for facWtating the 
radial expansion of the lower portion 605 by the anchoring devices 135. 235. and 

330. ""this manner, the lower portfcjh 605 ofihe tubular member 600 is preferably 
radlaHy expanded by the anchoring devices 1 35. 235. arid 330 into contact with the 
preexisting structure. Furthemfiore, in this manner, the tomr portion 605 of the 
tubuifiir member 600 is anchored to the preexisting structure prior to the initiation of 
the radial expansion process. . * . 

The Intermediate portion 610 Is opupjed t? the lower portion 605 and the 
upper portion 615. a prefened embodiment, the wail thidcnesses of the lower and 
intem^iate portions. 605 and 610. are, less than the wail thickness of ttie upper 
portion 615 in order to fedlitate the radial expansion of the tubular member 600. In 
a preferred embodiment, the lower and Intomwdiaie portions, 605 and 610. are 
preexpanded to mate with the expansion cone. 

Referring to FIG. 7. a preferred embodiment of an expandable tubular 
member 700 fbr use in the apparatus 115. 215 and 315 win be described In a 
praferrad embodiment, the tubular member 700 minimizes the shock loads created 
upon the completion of th« radial expansion precess. In a prefened embodiment 

the tubular member 700 indudes a lower portion 705. a lower transitlonary p^^^^ 
710. an intrtmediate portion 716. an upper transitionary portion 720. an upper 
portion 725. and aseaiiing element 730. 

The lower portion 705 is ciwpied to the lower transltlonaor^ The 
lower portion 705 is preferably adapted to mate with the expansion cone and the 
anchoring device. 
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The lower transitionary portion 710 is coupled to the lower portion 705 and 
the intemnediate portion 715. In a pruned emtxxliment, the lower transitionary 
portion 710 is adapted to nnte wHh the expansion cone. In a preferred 
embodiment, the wail tMcioiesses of the lower portion 705 and the lower 
transitionary portion 710 are less than the wall thicknesses of the intennedlatB 
portion 715. the upper transitionary portion 720 and the upper portion 725 in order to 
optimally facilitate the radial expansion process. 

The intennediate portion 715 is coupled to the lower transitionary portion 710 
and the upper transilipnary portion 720. In a prefenied emisodiment, the outside 
diameter of the intennediate portion 715 is less than the wall thicltnesses of the 
lower portion 705 and the upper portion 725. 

The upper transitionary porthm 720 Is coupled to the intennediate portion 
715 and the uppier portion 725. 

The upper portion 725 is coupled to the upper transitionary portion 720. 

The sealing element 730 Is coupled to the outside surface of the 
intennediate portion 715. In a prefened embodlmeni the outside diameter of the 
seallrig element 730 is less than or equal to the outside diameter of the lower portion 
705 and the upper portion 725 In order to optimally protect the sefiling element 703 
during placement of the tubular member 700 wHhin the preexisting stnicture. 

In a preferred embodlnent, duHng the radial expansion of the tubulv 
member 700 using the apparatus 115, 215 and 315, the preexpahsion of the upper 
transitionary portion 720 and the upper potion 725 reduces the shock toads typically 
created during the end portton of the radial expansion process. In this manner, the 
radial expansion process is optimally provMed in a safe manner. Furthenmore, 
because the sealing element 730 is preferably recessed below the surfeoes of the 
tower portton 705 and the upper portion 725, the sealing elennent 730 is optimally 
protected from damage during the placement of the tubular member 700 within the 
preexisting structure. 

Refening to FIG. 8, a prsferred embodiment of an expandabte tubular 
member 800 ibr use in the apparatus 115, 215 and 315 will be described. The 
tubular member 800 preferably includes a tower portton 805, an intennediate portion 
810. and an upper portton 815. 

The tower portton 805 is coupled to the intermediate portkm 810. In a 
prefened embodiment, ihe tower portton 805 is further adapted to mate with the 
expanston cones 130. 230. 325 and the anchoring devk»s 135. 235. and 330. 
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The intarmediate portton 810 is coupled to the lower portion 805 and the 
upper portion 815. In a preferred emlxjdlment. the wall thicknesses of the lower and 
Intennedlate portions. 805 and 810. are less than the wail thidoiess of the upper 
portion 815 in order to facilitate the radial expansion of the tubular member 800. In 
a preferred embodiment, the lower and intermediate portions, 805 and 810. are 
preexpanded to mate with the expansion cone. 

The. upper portion 815 is coupled to the intemiediate portion 810. In a 
PTBlerred embodiment, the upper portion 815 further preferably includes one or 
more slotted portions 820 for facffitatihg the radial expansion of the upper portion 
815 by the expansion cones 130. 230. and 325. In this manner, the upper portion 
615 of the tubular member 800 is preferably radially expanded by the expansion 
cones 130. 230. and 325 with minimal shock loads when the expansion cones 130. 
230 and 325 exit the expandable tubular member 800. 

Refsning to FIG. 0. a preferred enibodiment of a method of applying an axial 
15 force to the expansion cones 130, 230. and 325 wW now be described. In a 
preferred embodiment, the axial dispiapementiof the expansion corws 130. 230. and 
325 during the radial expansion process Is provided by applying i« axW fbi^ 
expansion cones 130. 230. and 325. In a preferred embodiment the axlallbrce 
provided includes, ttie application of a substantially constant axial force for some 
20 time periods and the application of indreased axial force for other time periods Jn 
order to optimally fadlitote the radial expansion process by rninlmizlhg the eff^ of 
friction. In a preferred embodiment, the applicatiori of the increased axial force is 
provided on a periodic basis in order to optimally provide a variable contact area 
betweeri the expansion cone and the tobular member being expanded. In an 
25 aKematlve embodiment, the application of the incrsased axial fbroe is provided on a 
random basis in order to optimally provide a variable contact ared between the 
expansion cone and the tubular member being expanded. In a prefened 
embodiment, the duty cycle of the application of constont and increased axial forces 
ranges from about 00/10 % to 6QM0 % Ih order to optimally rediaPy expand the 
30 tubular membere. In a preferred embodiment, the ratio of the Increased axial force 
to the substantially obnstant axial force ranges from about 1.5 to 1 to abbut 4 to 1 1n 
order to optimally provide a variable contact area between the expansfon cone and 
the tubular member being expanded, promote more even wear of the expansion 
cone, and dean debris from the expansibn obne suri^ce. 
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Referring to FIGS. 10a to lOi, an embodiment of an apparatus and method 
tor ftwrning a wellbore casing now be described. As illustrated In FIG. 10a. a 
weiOmre casing 1000 and an open hole wellbore section 1005 are provided in a 
subtenanean fonnatfon 1010. The wellbore casing 1000 and open hble weHbore 
section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a prefisrTed embodiment, a new section of wellbore casing la fbmied in 
the open hole weUbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utilized to fonn or repair wellbore casings, pipelines, or stmctural 
supports. 

the apparatus 1015 preferably includes a first support member 1020, a 
second supjiort member 1025. an expansion cone 1030, an anchoring device 1035, 
an expandable tubular member 1040, one or more upper sealing members 1045, 
one or more tomr sealing members 1 060, and a flexible coupling element 1055. 

The firet support member 1020 is preferably adapted to be coupled to a 
surface location. The first support member 1020 Is furttwr coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials aptUor eledricai cunent and/or oommuntealion signals 
from a surface localion to the anchoring device 1035. The first support member 
1020 may. for example, be conventional commeidally avaliabte slick wire, braided 
wire, coiled tubing, or driliirtg stock material. 

The second support member 1025 is preferably adapted to be coupled to a 
surfiaoe kicatton. The second support member 1025 is further coupled to the 
expansion cone 1030. The second support member 1025 Is preferably adapted to 
pennlt the expanston cone 1030 to be axially displaced relatlvB to the firet support 
member 1 MO. The second support member 1025 may, for exarr«)le. be 
conventtonal commercialiy available slick wire, brakled wire, coiled tubing, or drtUing 
slock miaterial. 

In an alterhativB embodiment, the support member 1020 is teiescopicaily 
coupled to the support member 1025, and the support member 1025 is coupled to a 
surface si4>port member. 

The expanshm cone 1030 is coupled to the second support member 1025. 
The expansion oone 1030 is preferably adapted to radially expand the expandable 
tubular member1040 when the expanston cone 1030 is axially displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expansion 
oone1030isprovWedsubslanllallyasdlscto89d inoneormoreofthefbitowing: (1) 
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U.S. utility patent appiicatkm serial no. 09/454.139. atbmey docket no. 25791.3.02. 
filed cm 12/3/1999. which claimed the benefit of the filing date of U.S: provisional 
patent application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility paumt application serial no. 09/510.913. attorney docket no." 
25791.7.02. filed on 2/23/2000. which dainned the benefit of the filing date of U.S. 
Pfovlstonal application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 06/502.350. attorney docket no. 25791.8.02. filed on 
2/IOttOOO. which claimed the benefit of the filing date of U.S. provlsfonal applteation 
no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial 
no. 09W40.338. attorney docket no. 25791 .9.02. filed on 11/15/1999. which claimed 
the benefit of the filing dale of U.S. provisional applteation no. 60/108.558. attorney 
docket no. 25791.9. fUed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183.546. filed on 2/18C!000: (6) W-S. uUify patent applteatton no. 09/523.480. 
attorney docket no. 2579111.02. filed on ,3/10«2000. whteh claimed the benefit of 
the fillip date of U.S. provistonai applkaiton no. 60/124.042, filed on 3/11/1999; (7) 
U.S. utility patent applteatton no. 09«12.895. attorney docket no. 25791.12.02. filed 
on 2/24^2000. whfeh claimed the benefit of the fliing dates of U.S. provisional 
appllcathMi no. 60/121.841. attorney docket na 25701.12. Had on 2/26/1999 and 
U.S. provistonal application no. 60/154.047. attorney docket no. 25701.20. fBed on 
9/16/1999; (8) U.S. utility applicatton no. 00«11.d41. attorney docket no. 

25791.16.02. filed on 2Q4/2000. which dalmed the benefit of the fliing date of U^ 
provisional serial no. 60/121,907. attorney docket no. 25791.16. filed oh 2/26/1999; ' 
(9) U.S. utillty patent applteatton no. 09/588,946, attorney docket ho. 25791.17.02.' 
filed on June 7. 2000. whteh dalmed the benefit of the filing date of U.S. provisional 
patent application serial no. 60/137.998. attorney dodtet no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122. attorney dod(et no. 
25791.23.02. fited on 4/26«000. whidi dalmed the benefit of the fiHng date of U.S. 
Piwistonal appltoatidn no. 60/131.106. attontey dodtet no. 25791.23. filed on 
4«8/199ft (11) U.S. provistonal applicatton no. 60/146,203. attorney dodcet no. 
25791,25. fited on 7/29/1999; (12) U.S. provisional application no. 60/143.039 
attorney dodcet no. 25791.26, fited on 7/9/1990; (13) U S. provistonal patent 
applteatton sertel no. 60/1^671. attorney dodwt no. 25791.27, filed on 11/1/1999; 
(14) U.S. provistonal applteatton no. 60/159.039. attorney dodtet no. 25791.36. filed 
on 10/12.1999; (15) U.S. proylstonal patent application no. 60/159.033. attomey 
dod(et no. 25791.37. fited on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 60/165,228. attorn^ docket no. 25791.39. filed on 11/12/1999, the 
(fisdosures of which are incorporated herein by reference. 

The anchoring device 1035 is coupled to the firet support member 1020. 
The anchoring device 1035 is preferably adapted to be controllably coupled to the 
expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring device 1035 preferably controllably anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to facilitate the radial 
expansion of the expandable tid^ular member 1040 by the axial displacement of the 
eiqnnsion cone 1030. 

In a preierred embodiment, the anchoring device 1035 includes one or more 
expandabte elements 1060 ttiat are adapted to contrdlably extend from the body of 
the anchoring diMce 1035 to engage both the flexible coupling element 1055 and 
the open hole weObore section 1005. In a prefened embodinnmt. the expandable 
elements 106O are actuated using fluidic pressure. 

In a preferred embodiment, the anchoring device 1035 further Includes a 
fhJid pateage 1036 adapted to raoeive a ball plug or other'slmilar valving element. 
In this marmer, fluidic matertais can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllably plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of the hydreuttoaliy actuated packers 
commercially available finom HaUburton Energy Servtoes or Baker-Hughes. modMled 
In accordance with the teachings of the present disctoswe. 

In a (Hofened embodiment, the anchoring devices 135, 235. and 330 are 
also modified to includes a fluM passage that can be controllably plugged in order to 
permit fluMk: mfrterials to be exhausted frun the anchoring devkies 135. 235. and 
330. 

The expandable tubular member 1040 is removably coupled to the 
expanskm cone 1030. The expendable tubular member 1040 is further pieferably 
coupled to the flexible coiq}ling element 1055. 

In a prefened embodiment, the expandable tubular member 1040 further 
Includes a lower section 1065. an Intennediate sectton 1070. and an upper section 
1075. In a preliBrrad embodiment, ttie tower section 1065 Is coupled to the flexible 
coupBng element 1056 In order to provMe anchoring at an end portkNi of the 
exiMndabie tubular member 1040. In a preferred embodiment, the wan thickness of 
the lower and intormediato sections, 1065 and 1 070, are less ttian the wiall thtekness 
.of the upper secdon 1075 in order to opflmaDy couple the radially expended portton 
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of the expandable tubular member 1040 to the yvellbore casing 1000 and the open 
hole wellbore section 1005. 

in a preferred embodiment, the expandable tubular member 1040 is further 
provided substantially as disclosed ih one or more of the following: (1) U.S. utility 
5 patent application serial no. 09^454.139. attorney docket no. 25791.3.02, filed on 
12W1999. which claimed the benefit of the filing date of U:s. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utyily patent appiteatkm serial no. 09^10,913. attorney docket no. 25791. 7.0Z filed 
on 2«3C000, viMch claimed the benefit of the filing date of U.S. provisional 
10 appHcatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utHtty patent applicatton 
serial no. 09/502.^. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisksnal application no. 60/1 19,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.0(2. filed on 11/15/1999. whk4) claimed the benefit of 
15 the filing date of U.S. provisional applteatioh no. 60/108.558, attorney docket no. 
25791.9, filed oh 11/16.1998; (5) U^. provistonal patent a«)p)icatk)n no. 60/183.546. 
fBed on 2/18/2000; (6) U.S. utility patent applkartlon no. 09/623.460. attorney docket 
no. 25791.11.02. filed on 3/^0/2DpO, whksh claimed the benefit of the filing date of 
U.S. provlstonal application no. 60/124.042, filed on 3/11/1999; (7) U:$. utttty patent 
appiteatlon no. 09/512.895. attorney docket ho. 25791,12.02. filed on 2/24/2000, 
whteh claimed the benefit of the filing dates of U.S. proviskinal appllcattoh no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provlskjnal 
applicatbn no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applksation no. 09/511,941. attorney dodtet no. 25791.16.02, filed on 
2/24/2000. wtiich claimed the benefit of the filing date of U.S. provisk>nal serial no. 
60/121.007. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applcation no. 09/588.946, attomisy docket no. 2579l.17.02. filed on June 7, 2000. 
whfch claimed the benefit of the filing date of U.S. proviskmal patent appllcatkMi 
serial no. 60/137.998. atlomey docket no. 25791.17. filed on «/7/1 999; (10) U.S. 
utiniy patent applleatton no. 09«59.122. atlomey docket no. 25791.23.02. filed on 
4/26/2000. whteh claimed the benefit of the filing date of U.S. provtekNUI applteatton 
no. 60/131,106. attorney docket no. 25701:23. fited on 4/28/1999; (11) U.S. 
provlstonal appltoatton no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applleatton no. 60/143.039. atlomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent appllcattori serial no. 
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60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no; 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent appiication no. 60/159,033. attorney dodcet no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
5 attorney dodcet no. 25791.39. filed on 11/12/1999. the disdoeures of \whlch ar« 
incorporated herein by reference. 

in a prefwned embodiment, the expandable tubular member 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular . 
members described above and Illustrated in FIGS. 5-8, 

10 The upper sealing members 1045 are coupled to the outer surface of the 

upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluididy seal the interface 
belKKeen the radiaiiy expanded expandable tubular member 1040 and the wellbore 
casing 1000. in a pruned embodiment, the apparatus 1015 indudes a plurality of 

15 upper sealing members 1045. 

The lower seaHng membiers 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular meinber 1040. The kww sealing 
members 1050 are prefM«bly adapted to engage and fluididy seal the interftee 
between the radially expandeid expandable tubular member 1040 and the open 

20 weBwre section 1005. in a preferred embo(fiinent. the apparatus 1015 Includes 
plurality of lower sealing members 1050. 

The flexible coupling element 1055 is coupled to the lower portion 1065 of 
the expandable tut>ular member 1040. The flexible coupling element 1055 is 
preferably adapted to radially expanded by the andwHng device 1035 into 
25 engagement within the walls of the operi hole wellbore sedkm 1005.. in this , 
manner, ttie lower portion 1065 of the expandable tubular member 1040 is coupled 
to the wails of the open hole wellbore seiction 1005. In a prefeired embodiment, the 
flexible coupling element 1055 is a slotted tubular member. In a preferred 
' embodiment, the flexible coupling element 1055 indudes one or mora hook 
30 aiMMntB for engaging the walls of the open hole weilboro section 1005. 

As idustrated in FIG. 10a. the apparatus 1015 is preferably positioned with 
the expandable tubular member 1040 positioned in overlapping relation vnth a 
portton of ttie wellbore casing 1000. In ttils manner, ttw radiaiiy expanded tubular 
member 1040 is coupled to the tomr portion of the wellbore casing 1000. in a 
prefBrred embodiment, ttie upper sealing members 1045 are posWoned in opposing 
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relation to the lower portion of the wellbore casing 1000 and the lower sealing 
members 1050 are positioned in opposing relation to the walls of the open hole 
wentxjre section 1(K)5. In this manner, the interface iMtween the radially expanded 
tubular member 1040 and the weUbore casing 1000 and open hole wellbore section 
5 1005 is cq)tlmdlly fluididy sealed. 

As Hlustiated In FIG! 10b, in a preferred embodiment, a quantity of a norv 
hardenable fluidic rhaterial is theii irtjectad into and then out of the apparatus 1015. 
In a prefeired embodiment, the non-harderable material Is discharged from the 
apparatus 1015 using the valveable flow passage 1065. The non-hardenable fluidic 
10 material may be ariy humbiar of convenlional oommerdally avidlable fliMIc materials 
such as. for example, drillhg mud. 

As llustraled In FIG. iOc, in a preferred embodiment, a quantity of a 
hardenable fluidic sealing material is then injected into and out of the apparatus 
1015. in a preferred embodiment, the harderiabte fluidic sealing material is 
lis exhausted from the apparatus 1015 islng the valveable flow passage 1065. In a 
prefoned embodiment, the hardenabto fluidic sealing materteri is pennitlad to 
completely fill the annular space between the tububn- member 1040 and the open 
hole wellbore section 1005. The hardenable fluidic sealing material may be any 
rwmber of conventionai commercjaDy availabie materials such as. for example, 
20 cemeni slag mix and/or epoxy resin. In this manner, a fluidic sealing anmilar 
element is provided around the mdially expanded tubular member 1 040. 

As illustrated in FIG. lOd, in a preferred embodiment, ariother quantity of a 
non-hardenable fluidic material is then injected into and out of the apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1080, or other similar fluid passage 
25 blocking device. Is placed into the non-hardenable fluid material. In a preferred 
embodimertt. the ban plug 1080 then seats in and seals off the valveable fluid 
passage 1065. in this manner, the anchoring device 1035 is then pressurized to 
. anchor the tubular nninber 1040 to the open hotoweHwre section 1005. 

In an eltemative embodiment, the vadveabte fluid passage 1065 indudm a 
30 remote or pressureacttvatod valve fbrsMOng off the valveable fluM 

As illustrated in HQ. lOe. in a preferred enibodlment. the apparatus 1015 is 
then anchored to the open bote wellbore section 1005 using the anchoring device 
. 1035. In a preferred embodiment, the anchortog device 1035 is pressurized and the 
expandable element 1060 Is radially extended from tt» anchoring device 1035 
35 causing the flexible coupling element 1055 to radially expand into intimate contact 
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with the walls of the open hole weUbore section 1005. In this manner, the lower 
sectton 1065 of the expandable tubular member 1040 Is removably coupled to the 
walls of the open hole wellbore section 1005. 

As Illustrated in FIG. lOf, the e)(pansii3n cone 1030 is then axially displaced 
by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacement of the expansion cone 1030 radially exparids 
the ejqoandaUe tubular mdmber 1040 into intimate contect with the walls of the open 
hole wellbore section 1005. 

In an altemative embodiment, as illustrated in FIG. lOg, the axial 
dsplaqement of the expansion oone 1030 is enhanced by injecting a (MBSsurlzed 
fiuidic material ipto the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pre8suri2»d fluldic 
material. In this manner, a temporary need for inoeased axial force during the 
radial expansion- process can be easily satisfied. 

In a prefenred embodiment, the hardenaUe fiuidic sealing material is then 
penfnitied to.allea8t partial cure. 

As Illustrated in FIGS. 10h and 101. after tKe expandable tubular member 
1040 has been radially mparided by the axial displacernerit of the expansion cone 
1030. the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de*pressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring device 
1035 from th^ wellbore casing 1000 and the open hole wellbore section 1005. 

In a preferred embodinrmnt. the resulting new section of wellbore casing 
includes the radially expanded tubular meifnber 1040 and the outer annular layer of 
the cured fiuidic sealing material. In this rnanner. a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to fomi and/or 
repair wellbore casings, pipelines, and structural supports. 

Refening to R6S. 11a to 11g. an alternative embodiment of an apparatus 
and method for coupling an expandabte tubular noember to a preexisting structure 
will now be described. Referring to Fig. 11a. a wellbore casing 1100 Is positioned 
within a subterranean foriratioh 1105. Theweilbore casing 1100 maybe positioned 
in any orientation frt>m the vertical direction to the horizontal direction. The wellbore 
casing 1100 further Indudes one or more openings 1110 that may have been the 
result of unintentional damage to the wellbore casing 1100. or due to a prior 
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perforation or fracturing operation performed upon the surroundtag subtenanean 
formation 1105. As wilH>e recognized by persons "having ordinary skiO in (he art. the 
openings 1110 can adversely affect the subsequent operation and use of the 
wellbore casing 1 100 unless they are sealed off. 

In a preferred embodiment, an apparatus 1115 is utilized to seal off the 
openings 1110 In the vtrellbore casing il 00. More generally, the apparatus 1115 is 
preiBfably utilizad to fomn or repair vvelibore casings, pipelines, or structural 
supports. 

The apparatus 1115 preferably includes a first support member 1120. a 
second support member 1125. an expansion cone 1130. an anchoring device 1135. 
and expandable tutNJlar member 1 140. an« one or more sealing members 1 145. 

The first support member 1120 Is preferably adapted to be coupled to a 
surface location: The fbsl support member 1 120 is further coupled to the anchoring 
devloe 1135. The first support member 1120 Is preferably adapted to convey 
pressurized fluidic materials and/or eledrical cuneht and/or communication signals 
from a surface location to the anchoring device 1135. The first support member 
1120 preferably has a substaritlalbr. hollow anroilar cross sectional shape. The first 
support member 1120 may. for exampfa. be fabricated fhxn oommntlonal 
commerdaBy available slick voire, braided wire, coiled tubing, or driliiira stock 
20 material. 

The second support member 1125 Is preferably adapted to be coupled to a 
surface, locatton. The second support member 1125 is further coupled to the 
expansion cone 1130. The second support member 1125 Is preferably adapted to 
pemrit the expanston cone 1130 to be axially displaced relative to the first support 
25 member 1120. The second support member 1125 may. for example, be 
conventional oommerdaliy available sitek wire, braided wire, colled tubing, or drilling 
stock material. 

In a preferred embodiment, the first support member 1120 Is coupled to a 
surface locafion by a slip Joirn and/or sliding sleeve apparatus that is concentrically 
30 coupled to the second support member 1125. 

The expansion cone 1130 Is coupled io the second support memlwr 1125. 
The expanston cone 1 130 Is preferably adapted to radially expand the expandabto 
tubular member 1140 when the expanston cone 1130 is axially displaoed relative to 
the expandable tubular riiember 1140. In a prefened embodiment, the expanston 

oone1130isprovldedsubstantiallyasdlsctosedlnoneormoiBofthefoltowlng: (1) 
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U.S. utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02, 
filed on 12/3/1999. wtiich claimed the benefit of the filing date of U.S. piovtsionat 
patent appUcation no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; 
(2) 'U.S. utility patent application serial no. 09/510.913. attorney docket no. 
25791.7.02. filed on 2/23/2000. whteh claimed ttw twnefit of the filing date of U S. 
provisional application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/10/2000. wirfifch claimed the benefit of the filing date of U.S. provisional application 
no. 60/119,611. attorney docket no. 25791.8; (4) U.S. utility patent applicatktn serial 
no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed 
the benefit of the filing date of U.S. provlstonal applicatfon no. 80/108,558, attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatfon no. 
60^83,546, filed on 2/18«000; (6) U.S. utility patent applkatfon no. 09/523.460, 
attorney docket no. 25791.11.02. filed on 3/10C000. which claimed the benefit of 
the filing date of U.S. provisional applicatnn no. 60/124,042. fited on 3/11/1999; (7) 
U.S. utility patent applicatton no. 09/512.895, attorney docket no. 25791.12.02. fited 
on 2^4/2000, whteh daimed ttw benefit of ttw fifing dates of U.S. provlstonal 
appOcatibn no. 60/121,841. attorney docket no. 25791.12, fited on 2/26^999 and 
U.S. provistonal appOcation no. 60/154.047. attorney docket na 25791.29. fited on 
9/18/1999; (8) U.S. utility appfication no. 09/511,941. attorney docket no. 
25791.18.02, fited on 2«4/2000. whtoh claimed the benefit of the filing date of U.S. 
provistonal serial no. 60/lil.907. attorney docket na 25791.16. fited on 2/26/1999; 
(9) U.S. utility patent application no. 09/588.946, attorney docket no. 25791,17.02, 
fited on June 7, 2000. which daimed the benefit of tt)e filing date of U.S. provistonal 
patent appiication serial no. 60/137.998. attorney docket no. 25791.17, fited on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122, attorney docket no. 
25791.23.02. filed on 4«6/2000, which daimed Ute benefit of the filing date of U.S. 
provistonal application no. 60/131.106, attorney docket no. 25791.23. filed on 
4/28/1999; (11) U.S. piovlstonal application no. 60/146.203, attorney docket no. 
25791.25. fited on 7/29/1999; (12) U.S. provisional appiication no. 60/143.039, 
attorney docket no. 25791.26, fited on 7/9^1999; (13) U.S. provlstonal patent 
appicatton sertel no. 60/162.871. attorney docket no. 25791,27, filed on 11/1/1999; 
(14) U.S. provistonal application no. 60/159.039. attorney dpdtet no. 25791 .38. filed 
on 10/12.1999: (15) U.S. provistonal patent application no. 60/159,033, attorney 
dodcet no. 25791.37. fited on 10/12/1999; and (16) U.S. provisional patent 
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applicatfon no. 60/165,228. attorney docket no. 25791.39. filed on 11/12/1999. the 
disclosures of which are incorjx^rated herein by reference. 

The anchoring device 1135 is coupled to the first support member 1120. 
The anchoring device 1135 is preferably adapted to be controllably coupled to the 
expandable tubular n^ember 1 140 and the welibore casing 1 100. In this manner, the 
anchoring device 1135 preferably controllably arKhors the expandable tubular 
member 1140 to the welibore casing 1100 to facilitate the radial expansion of the 
expandable tubular member 1140 by the axial displacement of the expanston cone 
1130. In a prefenred embodiment, the anchoring device 1135 includes one or more 
expandable elements 1 1 50 that are adapted to contn^JUy extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the welibore casing 1 100. In a preferred embodiment the expandable elements 
1 150 are actuated using fluidic pressure. In a prefenrBd embodiment, the enchoring 
device 1135 is any one of the hydraullcaliy actuated padcers commercially available 
from Halliburton Energy Services or Balcer-I^uglies nrmJIfied in accordance with the 
teachings of the present disdosuns. 

The expandable tubular member 1140 is removably coupled to the 
expansion cone 1 130. The expandable tubular niiember 1 140 Is further preferably 
adapted to be removably coupled to the expandable elernents 1 150 of the anchoring 
device 1135. In a preferred embodiment, the bxpandable tubular member 1140 
includes one or more anchoring windows 1155 for pennitting the expandable 
etements 1150 of the anchoring device 1135 to engage the welibore casing 1100 
and the expandable tubular member 1 140. 

In a prefen^ embodiment, the expandable tubular noember 1140 further 
includes a lower section 1160. an intermediate section 1165, and an upper section 
1170. In a prefenred embodiment the lower section 1160 rests upon and Is 
supported by the expansion cone 4130. In a preferred embodiment, the 
bitennediate section 1165 includes the anchoring windows 1155 In order to provide 
anchoring at an intemiediate portion of the expandable tubular member 1 140. 

In a preferred embodiment the expandable tubular member 1140 is further 
provided substantially as disclosed In one or more of the followirig: (1) US. utility 
patent appHcatioh serial no. 09/454,139. attorney docket no. 25791.3.02. filM on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional paterit 
appiicatibn no. 60/1 1 1 .293. attomey docket no. 25791 .3. filed on 12^/1998; (2) U.S. 
utility patent appllcatton serial ho 09/510.913. attorney docket no. 25|791.7.02. filed 
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on 2/23A2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/t999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the l>enefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 08/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisk}nal applwation no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisk)nal patent appllcatksn no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appltea^n no. 09/523.460, attorney docket 
no. 25791.11.02, fOed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. ulBity patent 
appllcatkm no. 09/512.695, attorney docket no. 25791.12.62. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. proviskmal applteation no^ 
60/121.841. attorney docket no. 25791.12. filed on 2/28/1999 and U.S. provisional 
appUcatton no. 60/154.047. attorn^ docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatk)!) nq. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.8. proviskmai serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utHlty patent 
appHcatkm no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7^ 2000, 
which claimed the benefit of the fibig date of U.S. proviskMial patent appHcatlon 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appDcatioh no. 09^9,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the fifing date of U.S. provistonal application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appiicatkm no. 60/146,203, attorn^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional appHcaUon no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskNtal patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appBcatkm no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional liatent appltoatkm no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent apptteatkm no. 60/165.228. 
attorney docket no: 25791.39. filed on 1t/12/19M. the tfsdosures of whteh are 
bicorporated herein by reference. 

The ^Iln9 mmnbers 1145 are coupled to the outer surface of the 
expandable tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluididy seal the intetfaoe between the radially expanded 
expandable tubular member 1140 and the weilbore casing 1100. In a prefened 
enr*odlnf»nt, the apparatus 1115 includes a plurality of sealing members 1145. In a 
preferred embodiment, the sealing members 1 145 surround and Isolate the opening 
1110. 

As Hlustre^d in FIG. 1 la. the apparatus 1 1 1 5 is preferably positioned within 
the weilbore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. In a preferred embodiment, the apparatus 
1115 includes a plurality of sealing members 1145 that are positioned above and 
below the opening 1110. In this manner, the radial expansion of the expandable 
tubular member 1 140 opfimally fluidiciy isolates the opening 1110. 

As Illustrated In FliB. lib, the apparatus 1115 is then anchored to the 
weBbore casing 1 100 using the.anchoring device 1 135. In a prefened embodiment, 
the anchoring device 1135 is pressurized and the expandable elenient 1150 is 
extended from the anchoring devipe 1135 through the corresponding anchoring 
window 1155 In the expandable tubular mBimber1140 Into intimate cdntad with the 
weHbore casing 1100. In this manner, the inteimedlate section i165 of ttie 
expandable tubular member 1 140 Is removably coupled to the wellborn casing 1 100. 

in an altemative embodiment a compressible cement and^ epoxy Is then 
injected into at least a portion of the annular space between the unexpmded portion ' 
of the tubular member 1140 and the weilbore casing 1100. The compressible 
cement and/or epoxy is then pennitted to at least partially cure prior to the initiation 
of the radial expansion process. In this manner, an annular staictural support and 
Huidic seal is provided around Hie tubular member 1 140. 

As Hustreted In FIQ. lie, in a prefened embodiment, the expansion cone 
1130 is then axially displaced by applying an axial force to ttie second support 
member 1 125. in a prelenBd embodiment, the axteil displacement of the expansion 
oone 1130 radially expands the lower section 1180 of the expandable tobular 
member 1140 into intinriate contact with the wajte of ttie weilbore or the weilbore 
casing 1100. 

As illustrated in FIG. lid. in a preferred en4)ocRment. the axiai displaceme^ 
of the expansion cone 1 130 is stopped onc^ ttie expansion cone 1 130 contacts the 
lower portion of the anchoring device 1135. 
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As illustrated in FIG. He. in a ppeferred embodiment, the anchoring device 
1135 is then decoupled from the wen)ore casing 1100 and the expandable tutnilar 
mentf>er1140. 

As iHustrated in FIG. 11f, in a prefened emtKxliment the axial displacement 
of the expansion cone 1130 is then resumed. In a prefenBd embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular memt)er 1140 is self-anchored to the wellbore 
casing 1 100. In a prefen^d embodiment the lower section 1 160 of the expandable . 
tubular nnember 1140 includes one or more outer rings or other coupling members 
to facilitate the self-anchoring of the lower section 1 160 of the expandable tubular 
member 1140.to the wellbore or tfie weHbore casing 1 100. 

As illustrated in FIGS. 11g, after the expandable tubutar member 1140 has 
been oonnpletaly radilErily expanded by the axial displacement of the expansion cone 
1130, the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 
ttMMilar member 1140. In this manner, repairs to the wellbore casing 1100 are 
opHmaily provided. More generally, the apparatus 1115 is used to repair or fonm 
wellbore casings, pipelines, and structural supports. In a preferred ennbodlment, the 
inside diameter of thexradlaliy exparktod tubular member 1140 is substantially 
constant . 

Referring to FIGS. 12a to 12d, an alterhative embocfiment of an apparatus 
and method for coupling an expandable tubular memtier to a preexisting structure 
win now be described. Refening to Fig. 12a, a wellbore casing 1^ is positioned 
withh a subten^nean fonration 1205. The wellbore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The v^bore 
casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentional damage to the wellbore casing 1200, or due to a prior 
perfbratton or fracturing openation peribrmed upon the sunrounding subterranean 
fbnnation 1205. As will be recognized by persons having ordinary skill in the art, the 
openings 1210 can adversely affect the subsequent operation and use of the 
wellbore casing 1200 unless they are sealed off. 

in a preferred embodiment, an apparatus 1215 is utilized to seal off the 
openings 1210 in the weUbore casing 1^. More generally, the apparatus 1215 Is 
preferably utflteed to fonn or repair wellbore casings, pipelines, or stmctural 
supports. 
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The apparatus 1215 preferably includes a support member 1220, an 
expartdable expansion cone 1225, an expandable tubular member 1235, and one or 
more sealing members 1240. 

The support member 1220 is pref^bly adapted to be coupled to a surfeoe 
5 location. The support member 1220 is further coupled to the expandable expansion 
cone 1225. The si4}port member is preferably adapted to convey pressurized 
lluidic mateitaiis aiKl/or electrical , cunent and/or communication signals from a 
surface kxatioh (o the expandable exparwkm cone. The support member 1220 
may, for example, be conventional oonwnereiany avaHaUe slick wire, braided v^re, 
0 obiied tubing, or drilling stock material. 

The expandable expansion cone 1225 is coupled to the support rnember 
1220. The expandable expanskm cone 1225 is preferably adapted to radially 
expand tlie exparidabie tubular memb^ 1235 whan the expandable expanston cone 
1225 is axiaily displaced relative to the «9)andabie tubular rrwmber 1235. The 
exparidatMe expansion cone 1225 Is further preferably adapted to radiaOy expand at 
least a portkm of the expandable tubular member 1235 >irhen the expandable 
expansion cone 1225 to oontrbHabiy radial^ expanded. The expandable expanston 
cone 1225 may be any number of oonventtonat oommeifdally available radially 
expandable expahston cones. In a preferred embodiment, the expandable 
expanston cone 1225 is provided sut^tantially as disclosed in U.S. Patent No. 
5,348,095. the disck»ure of wNch is incorporated herein by reference. 

In a preferred embodiment, the expanstdn cone 1225 is further provided 
substantially as disclosed in one or mom of the following: (1) U.S. utility patent 
appiicatkm serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12^19d9, which dabned the benefit of the fSing date of U.S. pruvistonal patent 
appllcatton no. eW1 1 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filad on 2^1999; (3) U.S. utility patent applteatkm 
serial no. 09/502^350, attorney docket no. 25791.8.02, filed on 2/10/2000. vvhteh 
claimed tha benefit of the filing dale Of U.S. provlsfenal appitoatton no. 60/119,611, 
attorney docket no. 267918; (4) U.S> utHlty patent appflcatlon serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1099. whteh claimed the benefit of 
the filing date of U.S. praviskmal applteatkm no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appflcatlon no. 60/183,546, 
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filed on 2/18^000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. flted on 3/10/2000. wfilch cteimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utHity patent 
apfdication no. 09/512.895. attorney docket no. 25791.12.02. filed on 2^4/2000. 
wliich claimed the l)enefit of the filing dates of U.S. provistonal applicatkNi no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appfication no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatkMi no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2«4/2000, whteh claimed the Iwhefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 00/588.646, attorney docket no. 2579M7.02. filed on June 7. 2000, 
which claimed the l)en^ of the filing date of U.S. proviskNial patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utilily patent applicatfon no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/260000. which claimed the benefit of the filing date of U.S. provisional applteation 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional . applteation no. 60/146,203. attomey docket na 25791.25, filed on 
7/26/1999; (12) U.S. provisional applteatton no. 60/143.039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent dppiteatton serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provi^al 
appllcatton na 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applteation no 60/159,033, attomey docket no. 25791.37. 
filed on: 10/12/1999; and (16) U.S. provlskxial patent application no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999, the disctosures of which are 
incorporated herein t)y reference. 

The expandable tubular member 1235 is removably coivled to the 
expanston cone 1225: In a prefened embodiment, the e]q>andable tubular member 
1235 includes one or more engagement devices 1250 ttiat are adapted to couple 
with and penetrate ttie wellbore casing 1200. In ttiis manner, the expandable 
tubular member 1235 is optimally coupled to the wellbore casing 1200. in a 
preferied embodiment, the engageqient devtoes 1250 include teetti for bittng into 
the suHace of the weHbore casing 1200. 

In a preferred embodiment, the expandable tubular member 1235 further 
includes a kiwer sedtoh 1»5. an intemiediate section 1260. artd an upper s^ctkm 
1265. In a preferred embodiment. 0ie kywer sectiori 1^55 includes the engagenient 
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devices 1250 In order to provide anchoring at an end portion of the expandable 
tubular member 1235. In a preferred embodiment, the wail thickness of the lower 
and intermediate sections. 1255 and 1260. are less than the vyall thickness of the 
upper sectkm 1265 In order to optimaliy facilitate ttie radial expansion of the lower 
and intemwdlate sections, 1255 and 1260. of the expandable tubular member 1235. 
In an altemative embodiment, the lower sectkxi 1255 of the expandable tubular 
member 1235 is slotted in order to optimally fiacilitate the radial expansion of the 
tower sectton 1255 of the expandable tubular member 1235 using the expandable 
expansion cone 1225. 

In a preferred embodiment, the expandable tubular member 1235 Is further 
provided substantially as discbsed in one or more of the foB^ (1) U.S. utility 
patent application serial no. 09A454.139. attorney docket no. 25701.3.02. filed on 
12Q/1999. whteh claimed the benefit of the filing data of U.S. provisional patent 
applteatmn no. 6<yi11,283, attorney docket no, 25791.3, filed on 12/7/1998; (2) U.S. 
15. utility patent applicatton serial no. 09^10.013. attomey docket iia 25791.7.02. fHed 
on 2«3«000, wMch claimed the benefit of the filing data of U.S. provistonal 
application no. 6W121,702. filed on 2J2St\9d9; (3) U.S. utility patent applkntton 
serial no. 09/502,350. attomey docket no. 25791.8.02, fited on 2/10/2000. whteh 
claimed the beneftt of the filing date of U.S. provisional application no. 60/119.811, 
20 attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791 .9'02. filed on 11/15/1999, virtilch claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108.558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent appKcatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460. attomey docket 
25 no, 25791.11.02. filed on 3/10«000, which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
appOcatton no. 00512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
whfcft claimed the benefit of the filing dates of U.S. provistonal application no. 
60«21,841. attorney docket no. 25791.12. fited on 2/26/1999 and U.S. provisional 
30 appltoatton no. 60/154,047. attomey dodtet no. 25791.29, fltod on 9/16/1099; (8) 
U.S. utilHy appltealton no. 09/511.941. attorney docket no. 25701.16 02, filed on 
2040000, whteh claimed the benefit of the filing date of US. provistonai serial no. 
60/121.907. attomey docket no. 25791.18, filed on 206/1969; (9) U.S. utility patent 
applkation no. 09/588.946. attomey docket no. 25791 .17.02. fited on June 7. 2000, 
35 whtoh claimed the benefit of ttte fiUrig date of U.S. provtetonal patent ^icatkin 
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serial nO; 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed the bonefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal appllcatkm no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisnnal appiteation no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appltoatton no. 60/159,039. attorney docket no. 25791.36, filed ori 10/12,1999; (15) 
U.S. prDVisk)nal patent applicatton no. 60/159.033. attorriey docket no. 25791.37. 
filed on 10/12/1S99; and (16) U.S. provlsfonal patent application no. 60/165.228, 
aHomey docket no. 25791.39. fltod on 11/12/1999, the disdosms of whkii are 
faioorporafed herein by refsrenoe. - 

The seaRng rraimters 1240 aie preferal)ly coupled to the outer 8urfieK» of t^ 
upper portion 12^ of the expandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage ahd flukfidy sed the interface b^veen the 
radially expanded expandable tubular member 1235 and the wellbore casing 1200. 
in a prefBrred embodiment, the apparatus 1215 Includes a pluFailty of sealing 
members^ 1240. in a prrterred embodiment, tlie sealing merrtfiers 1240 surround 
and isolate the opening 1210. 

As illustrated in FIG. 12a, the apparatus 1215 is preferably posittened witNn 
the wellbore casing 1200 with the ejqpandabie tubular member 1235 positkNied in 
o^xising relafion to the opening 1210. In a preferred embodiment, the apparatus 
1215 bidudes a plurality of sealing members 1240 that are positioned above and 
below the operiing 1210. In this manner. Oie radial expanston of the expandable 
tutMilar member 1235 optimally flukifdy isolates the opening 1210. 

As Illustrated in FIG. 12b, the expahdable tubular member 1235 of the 
dpparatus 1215 is then anchored to the wellbore casing 1200 by expanding the 
expandabte expanston cone 1225 into contact with the tower sectton 1255 of the 
«(pandabte tubular n^ember 1235. in a preferred embodiment, the tower section 
1295 of the expandabte tubular member 123$ is radially expanded into Intimate 
oonlact with the wellbore casing 1200. to a prefsned embodiment, the engagement 
devices 1250 are thereby poupted to. and at least partially penetrate into, the 
weUbore casing 1200. in this manner, the tower sectten 1255 of the expandabte 
tubutar member 1235 Is optimally ooupted to the wellbore casing 1200. 
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In an alternative embodiment, a compressible cement and/or epo)^ is then 
injected into the annular sf>ace between the unexpended portion of the tubular 
member 1235 and the weUbore casing 1200. The compressible cement and/or 
epoxy may then be pentiitted to at least partially cure prior to the initiation of the 
radial expansion process. In this manner, an annular structural support and fluldic 
seal is piDvided around the tubular member 1235. 

A» illu^ratsd In FIG. 12c the expandable expansion cone 1225 is then 
axially displaced by applying an axial force to the support member 1220. In a 
prefemed embodiment, the epdal displacement of the «(pansion cone 1225 radially 
esipands the expandable tubular member:i235 Mo intimate contact with the walls of 
the welttKxe casing 1200. 

As Wustrated In FIG. 12d, In a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displaoement of the 
expandable exparwion done 1235. the opening 1210 In the welbore casing 1200 is 
sealed ofT by the redlaHy expanded tubular member 1235. In this manner, repalm to 
the wellbore casing 1200 are optimaily provided. More generally, the apparatus 
1215 is used to repair or form welbore casings, pipelines, and structural supports. 

Refening to FIGS. 13a to 13d. an alteniative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
win now be descnbed. Referring to Fig. 13a, a welibore casing 1300 Is jiosltioned 
within a subterranean fbrnnation 1305. The wellbore casing 1300 may be positioned 
in any Orientation from the vertical direction to the horiaintal direction. The wellbore 
caslr^ 1300 further include one or more openings 1310 thiat may have been the 
result of unintentional damage to the welibore easing 1300, or due to a prior 
perforation or fracturing operation performed upon the sunounding subtenranean 
fonnatlon 1305. As wHI be recognized by persons having ordinary skill In the art, the 
open&igs 1310 can adversely affoct the subsequent operation and use of the 
wdlborB casing 1300 unless they are sealed off. 

In a preferred embodiinent. an apparatus 1315 is utVized to seal off the 
openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 is 
preferably utilizad to fbnn or repair weUbore casings, pipelines, or structural 
supports. 

The apparatus 1315 preferably includes a support member 1320, an 
expansion cone 1325, an expandable tubular member 1335, a heater 1340. and one 
or more sealing membere 1345. 
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The support member 1320 is prefsrabiy adapted to be coupled to a surfeoe 
location. The support member 1320 is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fhiidic 
materials and/or electrical current and/or communication signals from a surface 
location to the expanston cone 1325 and heater 1340. The support member 1320 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stodc rnateriai. 

The expansion cone 1325 is coupled to the support member 1320. The 
expansion cone 1325 Is preferably adapted to radially expand the expandable 
tubular, member 1335 when the expansion cone 1325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of converitional oommerdally available expansion cones. 

In a pr^orred endwdiment. the expansion cone 1325 Is further provided 
substantiaily as disck>sed in one or rnore oTthe folibwing: (1) U.S. utility patent 
applcafion serial na 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.8. pn>visional patent 
appleation no. 60/111.293. attorney docket iw. 26791.3, filed on 12/7/1998; (2) U.S. 
ulily patent appOcatkm serial no. 09/510.913. attorney docket no, 2S791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. pravistonal 
appHcatfcm no. 60/121,702. filed on 2/25/1990; (3) U.S. utility patent applicatton 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed dn 2/10/2000. which 
dahned the benefit of the filing date of U.S. provfstonai applicBflbn no. 60/119.61 1. 
atlomey docket no. 25791.8; (4) U.S. utility patent appjicatibn serial no. 00440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the mng date of U.S. provisional applicatton no. 60/108,558, atlomey docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appOoation no. (»/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the ffling date of 
U.S. provistonal appOcation no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
applcatton no. 09^12.895. attontey docket no, 25791.12.02. filed on 2/24/2000. 
which claimed the beneffi of the IBing diates of U.S. provisional applicatton no. 
60/121,841. atlomey docket na i25791.12. filed on 2^1999 and U.S. provlstonal 
applcatton no. 60/154.047. atlomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utillly applicatton ha 09©1 1.941, attomey docket na 25791.16.02, filed on 
2/24/2000. whteh claimed the benefit of the filing dale of U.S. provlstonal serial no. 

59 



60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
wtiich daimed the t>enefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utIHty patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benem of the flHng date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provfetonal applicatkm no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviskMial application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicaUon serial no. 
60/162.671. attorney docket ho. 25791.27, fled on 11/1/1999; (14) U.S. provisfonal 
appOcatton no. 60/159.039. attorney docket no. 25791.38, filed on 10/12,1999; (15) 
U.S. provistonal patent apptication no. 60/159,033. attorney docket no. 25791.37, 
flted on 10/12/1999; and (16) U.S. provistonal patent applteatlon no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/199&. the disctoaures of whksh are 
incorporaied hefBin iiy rsfwmce. 

The expandal>ie tulHilar member 1335 ^ removably coupled to the 
expanskm cone 1325. in a prefiBfied eiriibodiment. the wqMndable tubular member 
1335 includes one or more engagement devices 1350 that are adapted to ooupte 
with and penetrate the wellbore casing 1300. In this manner, the expandable 
tubular member 1335 is optimally coupled to the weltborB casing 1300. In a 
preferred embodiment, the engagement dev^ 1350 mdude te^ for bHtng into 
the surface of the wellbore casing 1300. 

In a preferred embodiment, the expandable tubular member 1335 further 
includes a lower sectfon 1355. an Intennediate sectkm 1360, and an upper section 
1365. In a prefened embodiment, the lower seclton 1355 indudes the engagement 
devices 1350 in order to provkte anchoring at an end portton of the expandable 
tubular member 1335: In a pr^iBned embodiment, the wall thickness of the tower 
and intennediate sednns, 1355 and 1360, are less than the wall thk:knes8 of the 
upper seclton 1365 In order to optimally fadUtete the radial expanston of the tower 
and intermediate sedtons. 1355 and 1360. of the expandable tubuter member 1335. 

In a preferred embodlnnent, the tower sectton 1356 of the expandable tubular 
member 1335 Indudes one or more shape memory metal inserte 1370. In a 
preferred embodiment, the inserts 1370 are adapted to radially expand the tower 
sectton 1355 of the expandabte tubular member 1335 Into intimate contad with the 
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weHbore casing 1300 when heated by the heater 1340. The shape memory metal 
ins^ 1370 may be fabricated from any number of conventional commercially 
avallabie shape memory alloys such as, iar example/ NITI or NITiNOL using 
conventional fbmiing processes such as, for example, those described in U.S. 
5 Patent Nos. 5,312,152, 5,344,506, and 5,718.531, the disclosures of which are 
Incorporated herein by reference, in this manrier, the shape memory me^ inserts 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
memt)er 1335 when the inserts 1370 are heated to a temperature above their 
tjfansformation temperature using tto heater 1340. In a preferred embodiment, the 

10 transfomnation temperature of the inserts 1370 ranges from about 250^ P to 450^ F. 
in a preferred embodiment the material composition cf the lower secHori 1355 of the 
expandable tubular member 1335 is further selected to maxinrize the radial 
expansion of the low9r section 1355 during the transformsrtion prm 

In a preferred embodiment; the. inserts 1370 are positioned within one or 

15 more oonesponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. AHematively, the inserts 1370 are oomplrtely 
contained wimin the lower section 1355 of the expmdable tu^ 

In a (HBfefred embodiment, tiie expandable tubular member 1335 Is further 
provided substantially as dtedosed In one or mora of ttie foliowir^: (1) U.S. utility 

20 patent application serial no, 09/454,139. attorney doctet no. 25791.3.02. ffled on 
12/3/1999, which claimed the benefit of the filing dale of U.S. provisional patent 
appDcation no. 60/11 1.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attomey docket no. 25791.7.02, filed 
on 2/23/2000. which dalmed the benefit of the filing date of U.S. provisional 

25 appncatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utl% patent application 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10/2000, which 
ddmed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.0.02^ filed on 11/15/1999, which claimed the benefit of 

30 the filing date of U.S. provisional application no. 60/108.558, attomey dockist no. 
2S791.9, filed on 1 1/16.1998; (5) U.S. provistonal patent application nO. 60if183,546. 
fled on 2/18/2000; (6) U.S. utility patent applkiaUon no. 09/523.460. attorney docket 
no. 25791.11:02. filed on 3/10/2000, which claimed the benefit of the flilng date of 
U.S. provistonal appHcation no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 

35 application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
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which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attomefy docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no; 25791.29. filed on 9/16/1999; (8) 
U.S. utility appltoation no. 09/511.941, attorney docket no. 25791.16.02, filed on 
5 2«4/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2^1999; (9) U.S. utility patent 
applicatkm no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent appilcatton 
serial no. 60/137,998, attorney docket no. 25791,17, filed on 6/7/1999; (10) U.S. 
10 utilRy patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. whteh daimed the benefit of the filing date of U.S. provlsktnal appHcatton 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appikatiqn no. 60/146,203, attorney docket no. 25791.25. filed on 
7/28/1999: (12) U.S. provistohai applk»tion no. 60/143,039. attorney docket no. 
1^ 25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent appBcation serial no. 
60/162.671i attorney docket no. 25791:27. flted on 11/1/1999; (14) U.S. proviskMial 
applkatkm no. 60/1^.039* attorney dodwt no. 25791.36. filed on 10/12.1999; (15) 
U.S. proviskmal patent appHcatton no. 60/159,033. attorney docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. proviskmal patent applteatton no; 60/165,228, 
attorney dodtet no. 25791.39, filed on 11/12/1999. the disdosines of which are 
incorporated herein by reference. 

The heater 1340 Is coupled to the support member 1320. The heater 1340 
is preferably adapted to cohtroilably generate a kxalized heat source for elevating 
the temperature of the Inserts 1370. In a prefened embodiment, the heater 1340 
indudes a conventional therrnostet control |n order to control the operating 
tenverature. The heater 1340 is preferably coritooiled by a surface control device hi 
a conventional manner. 

The se^ng ntembers 1 345 are preteralily coupled to the outer suitece of the 
upper poitton 1365 of the expandable tubutar member 1335. The sealing members 
1345 are preferably adapted to engage and fluididy seal the toiterf^ between the 
radiedly expanded eiqnndable tubular member 1335 and the wellbore casing 1300. 
In .a preened embodiment, the apparatus 1315 indudes a piuialify of sealfrig. 
membere 1345. In a prefened embodiment, the sealing membere 1345 surround 
and isolate the opening 1310. 



As illustrated in FIG. 13a. the apparatus 1315 Is preferably positioned within 
the welltwre casing 1300 with the expandable tubular member 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodiment, the apparatus 
1315 includes a plurality of sealing members 1345 that are positioned above and 
below the opening 1310. In tMs manner, the radial expansion of the expandable 
tubular member 1335 optimally fluididy isolates the opening 1310. 

As Illustrated in FIG. 13b. in a preferred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 is then anchored to the weUbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 
embodiment, the expansion of the inserts 1370 causes the lower section 1 355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. In a 
prefiBrTed embodiment, the engagement devices 1350 are thereby coupled to. and at 
least partially penetrate into, the weillxire casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 12|35 is optimally coupled to the 
wellbore casing 1300. 

In an aMematlvd embodiment, a compressible cem^ and/or epoxy is then 
Nected into the annular space between the unexpended portion of the tubular 
member 1335 and the wellbore casing 1300. The oompre89lble cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 
radial expansion process. In this manner, an annular stnicturel support and fiuidic 
seal is provided around the tubular member 1335. 

As illustrated in FIG. 13c the expansion cone 1325 is then axiaiiy displaced 
by applying an axial force to the support member 1320. In a prefened embodiment, 
the axial displacement of the expansion cone 1325 radially expands the expandable 
tubular member 1335 into intimate contact with the wails of the wellbore casing 
1300. 

As illustrated in FIG. 13d. in a preferred embodiment, after the expandable 
tubular member 1335 has been completely radially expanded by the axial 
displacement oflhe'expansion cone 1335, the opening 1310 In the wellbore casing 
1300 is sealed off by the radially expanded tubujar member 1335. In this manner, 
repairs to the weHbore casing 1300 are opfimally provided. More generally, the 
apparatus 1315 is usedto repair or fbmn wellbore casings, pipelines, and stnjctural 
supports. 

Referring to FIGS. 14a to.14g. an altsmative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexteting stmclure 
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will now be described. Referring to Fig. I4a. a weHbore casing 1400 is positioned 
within a subterranean formation 1405. The wellbore casing 1400 may be positioned 
m any orientation from the vertical direction to the horizontal direction. The welRwre 
casing 1400 further Includes one or more openings 1410 that may have been the 
5 result of unintentional damage to the wellbore casing 1400. or due to a prior 
perforation or fracturing operation performed upon the surrounding subterranean 
fbmwtion 1405. As will be recognized by persons having ordinary sidll In the art, the 
openings 1410 can adversely affect the subsequent operation and use of the 
wellbore casing 1400 unless they are seal^ off. 
10 In .a preferred embodiment, an appara&js 1415 is utilized to seal off the 

openings 1410 in the wellbore casing 1400. More generally, the apparatus 1415 is 
prefierably utnizad to form or repair wellbore casings, pipelines, or stnjctural 
supports. 

The apparatus 1415 prefiBrabiy includes a first support member 1420. a 

15 second support member 1425. a coupling 1430. an expandable tubular member 
1435, an mpansion cone 1440. a third support member 1445. and a packer 1450. 

The first 8i4)port member 1420 is prefierat^ adapted to be coupled to a 
surface lobation. The support member 1420 is further coupled to the expanston 
cone 1440. The first support member 1420 Is prefiBrabiy adapted to convey 

20 pressurized fluldic materials and/or electrical cijrrent anOior oomrrtunlcattori signals 
from a surfece location to the expansion cone 1440 and the padter 1450. The first 
support member 1420 may. for example, be conventional commercially available 
sih* wire, braided wire, coiled tul)ing, or drilling stock material. 

The second support member 1425 is preferably adapted to be coupled toe 

25 surface location. The support member 1425 is further coupled to the coupling 1430. 
The first support member 1425 Is preferably adapted to convey pressuri:Kd fluidic 
matarfals and/or electrical current and/or communication signals from a surface 
locatiori to the coupling 1430. The second support member 1425 may, for example, 
be conventional oommercially available slick wire, braided wire, coited tubing, or 

30 drilftig stock material. 

The ooupOng 1430 is ooupted to the second support member 1425. The 
coupling 1430 is further prefeiatiiy removably coupted to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventional 
commercially avaitebto passive or actively controBed coupling devtoes such as, lor 

* * • . 

• 64 



example, packers or slips. In a preferred embodiment, the coupling 1430 Is a 
mechanical slip. 

The expandable tubular member 1435 is removably coupled to the coupling 
1430. In a preferred embodiment, the expandable tubular member 1435 Includes 
one or rnore engagement devtoes that are adapted to couple with and penetrate the 
weHbore casing 1400. in this manner, the. expandable tubular member 1435 is 
q)ttfnally coupled to the wellbore. casing 1400. In a preferred embodiment, the 
eng^ement devices Include teeth for biting into the surface of the wellbore casing 
1400. In a prefened embodiment, the expandable tubular member 1435 further 
includes one or more sealing nriembers on the outside surfeoe'of the expandable 
tubular member 1435 in oinder to optimaily seal the interfeice between the 
expandaUe tubular member 1435 and the wellbore casir^ 1400. 

In a preferred embodiment, the expandabte tubular member 1435 is further 
provided substantlaliy as disclosed in one or more of the fbllowing: (1 ) U.S. utility 
patent application serial no. 09/454,139, attorney docket na 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appikatton no. 60/111,293. dtlomey docket no. 25791.3. flted on 12/7/1998; (2) US. 
utility patent appHcation serial no. 09««).913. attorney docket na 257917.02. filed 
on 2/23/2000. whk^ claimed the benefit of the filing dale of U.S. provistonai 
appitoafipn no. 60/121.702; filed on 2/2S/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorriey docket na 25791.8.02. filed on 2/10/2000* whteh 
claimed the benefit of the filing date of U.S. provisional appilcatkm no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent appUcatlon serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional applicatioh no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which dairhed the benefit of the filing date of 
U.S. provistonal applteatkm no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
appOcaflon no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
whfeh claimed the benefit of the filing dates of U.S. proviskmal applicafion no. 
feO/121.841, attorney docket no. 25791.12, filed on 2^^999 and U.S. provistonal 
appncatfcxt no. 60/154.047. attorney docket no. 25791.29, fifed on 9/16/1999; (8) 
U.S. uffllty appHeation no. 00/511,941, attorney docket na 25791.16.02, fifed on 
2/24/2000, whiiph daimed tfw benefit of the filing date of U.S. provfekmal serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/28/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the fl«ng date of U.S. provisfonal patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. vt»hich claimed the t>enefit of the filing date of U.S. provisional appfication 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applloitiori no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
10 25791.26. file^ on 7/9/1999; (13) U.S. provisional patent application serial no 
60/16^671. atlonney docket na 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appNcation no. 60/159.039. attorney dodiet no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisk)nal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. piovistohal patent appHcatipn no. 60/165.228. 
15 attorney docket no. 25791.39. fited on 11/12/1999. the disctosures of whteh are 
irunrporated herein by nsferenbe. 

The wqianskMi bone 1440 Is coupled to the first support member 142a and 
the third support member t445. The wcpanston cone 1440 is prsferably adapted to 
radially expand the expandable tubular member 1435 when the expansion ame 
20 1440 is axially displaced relative to the Expandable tubular member 1435. 

In a preferred embodiment, the expanston cone 1440 is provkled 
substantially as disctosed in one or more of the foDovving: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed ttie benefit of the filing date of U.S. provisional patent 
25 appfication no. 60/111.293, attorney dod(et no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2C3/2000, which claimed ttw benefit of the fPIng date of U.S. provisk)nal 
appltcalion no. 60/121.702, filed on 2/25/1999; (3) U S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10Q000. whteh 
30 claimed the beiiefit of the filing dale of U.S. proviskinal appHcation no. 60/119.611^ 
attorney docket no. ^1.8? (4) U.8. utility patent dppUcatton serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed ttie benefit of 
ttie filing date of U.S. proviskinal appfication no. 60/108.558. attorney docket no. 
25791.9. filed pn 1 1/16.1998; (5) U.S. provlskmal patent application no. 60/183.546, 
35 filed on 2/18«!000: (6) U,S, utility patent appHcation no. 09^23.460. attorney docket 
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no. 25791.1 1 .02. filed oir 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney dod^et no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utaily applicatton nd 09/511.941. attorney docket no. 25791.16.02. filed on 
204/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, dttomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utflHy patent 
appPcatton no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
whteh claimed the benefit of the filing dale of U.S. proviskmal patent applicatkMi 
serial no; 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utHty patent application no, 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, whteh claimed the benefit of the filing date of U.S. provlstonal applteatton 
ria 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
piwvlskMwl application no. ^(V146,203. aitom^ docket no. 25791.25, filed on 
7/2B/1999; (12) U.S. provistonal application no. 60/143.039, attorney docket no. 
25791.26. filed on 7/8/1999; (13) U.S. provistonai patent appllcatton serial no. 
60/162.671, attorney docket no. 2579.1.27. filed on I t/1/1999; (14) U.S. provistonai 
appikation no. 60/159.039; attorney docket no. 25791.36, filed on 10/12^1999; (15) 
U.S. provisional patent applfcatton no. 60/159,033. attorney docket na ;l^91.37, 
filed on 10/12/1999; and (16) U.S. provistonai patent application no. 60/165.228. 
attorney docket no. 2i5791.39, filed on 11/12/1999, the disctoeures of whteh are 
incorporated herein by refsience. 

The third support member 1445 is preferably coupled to the expanston cone 
1440 and file packer 1450. The third support member 1445 is preferably adapted to 
convey pressurized fiuidfc materials and/or etedrical cunrent and/or communication 
signals from a surface iocatkxi to the packer 1450 The third support member1445 
may, for exanipte. be conyenttor^ commerciaiiy available slick wire, br^ed wire, 
coiled tubing, or drilling stock material. 

The packer 1450 is coupled to the thW support member 1445. The packer 
1450 is further preliwably adapted to oontrollabiy coupled to the welbore CMing 
1400. The packer 1450 may be any number of conventional conrunerdally avaiiabte 
packer devices. In an alternative embodiment, a bladder, slipped cage a 
hydrautte sHps may be substituted for ttie packer 1450. 
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As illustrated in FIG. 14a, the apparatus 1415 is preferably positioned within 
the wBllbore casing 1400 with the iiottom of the expandable tubular rhember 1435 
and the top of the expan^n cone 1440 positioned proximate the opening 141 0. 

As illustrated in FIG. 14b, in a prefened embodiment, the padter 1450 Is 
then anchored to the wenbore casing 1400. In this manner, tte expansion cone 
1440 is nraintained in a substantially stationary positkm. 

As illusfrated In FIG. 14c in a preferred embodiment, the expandable tubular 
meinl>er 1435 Is ttwn lowered towards tr» stationary expansion cone 1440. In a 
preferred embodiment, as iHustraled in F|G. 14d. the loiver end of the expandable 
tubular member 1435 imp^ the expansion cone 1440 and is radially expanded 
Into contact with the weilbore casing 1400. In a preferred embodiment, the lower 
end of the expandable tubular member 1435 Includes one or more engagement 
devices for engaging t^e welbore casing 1400 in order to qpUmally couple the end 
of the expandable tubular member 1435 to the weilbore casing 14^^ 

In an allerrative embodiment, a comprassible cement and/or epoxy is then 
injeded into the annular , space between the unexpended portion of the tubular 
member 1435 and the weilbore casing 1400. The compressible cement and/or 
epoxy Is then permitted to al ieast partially cure prior to the initiation of tlie radial 
expansion process. In this manner, an lannuiar stnicturai support and fluidic seal Is 
provided around the tubular member 1435. 

As illustFated in FIG. 14e, in a prefened embodiment, the padter 1450 is 
decoupled from tfie vrallbor^ casing 1400. 

As illustrated in FIG. 14f, in a preferred embodiment, the expansion cone 
1440 is then axtally displaced by applying an axial force to the first support nriember 
1420. in a preferred embodiment, the axial displacement of the expansion cone 
1440 radially expands the expandable tubular member 1435 into inttrrate contact 
with the walls of the weilbore casing 1400. In a prefened embodiment, prior to the 
initiation of the axial disptaoement (rf the expansion cone 1440, the coupling 1430 is 
deooupfed from the expandabte tubular meniber 1430. , 

As Ulustrated in HO. 14g. in a preferred embpdirnent. after the expandabte 
tubular member 1435 has been completely radiaBy expanded by the axtel 
dispiaoement of the expansion oone 1440, the opening 1410 in the weilbore casing 
1400 is seated off by the radteHy expanded tubular member 1435. In this manner, 
repairs to the weilbore casing 1400 are opHmafly provided. More generally, the 
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apparel 1415 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d. an alternative emixidiment of an apparatus 
for coupling an expandat>le tutM^lar memtw to a piemisting structure wHI now be 
described. Refening to Fig. 15a, a wellbore casing 1500 is positioned, within a 
subtenanean fonnatlon 1505. the weHbore casing 1500 may be positioned In any 
orientation from the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes one or more openings 1510 that may have been the resuit tif 
unintenltonal damage to the wellbore casing 1500. or due to a prior perforation or 
fracturing operation perfonmed upon the sumounding subterranean fometion 1505. 
As win be recognized by persons having ordinary sicifl In the art. the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 
openings 1510 In the wellbore easing 1500. More generally, the apparatus 1515 Is 
preferably utiKzed to fomi or repair wellbore casings, pipelines, or stnjctural 
supports. 

The apparatus 1515 prBferably includes a support member 1520. an 
expandabte tubular member 1525, an expansion cone 1530. a coupling 1535. a 
resilient mchor1540. and one or more seals 1545. 

The support member 1620 is preferably adapted to be oouptod to a surfece 
locatioa The support member 1520 is further oouptod to the expansion o6ne 1630. 
The support member 1520 is preferably adapted to oorivey pressurized fiuidic 
materials and/or electrical current and/or communication signals liwn a surfece 
location to the resilient anchor 1540. The support member 1520 may. fbr example, 
be conventional oommeicially avaUabte slide wire, braided wire, ooled tuMhg. or 
driOing stock material. 

The expandable tubular member 1525 is removably coupled to the 
expansion cone 1530. In a prefemed embodiment, the mpandable tubuiar member 
1525 includes one or more engagement devices that are adapted to couple with and 
pwwtrato the wellbore casing 1500. In this manner, the expandable tubuiar 
member 1525 Is optimaBy coupted to the wellbore casing 1500. In a prefened 
embodiment, the engagement devices include teeth fbr biting into the surface of the 
wellbore casing 1500. in a prefened embodinfien^ the expandabte tobular member 
1525 further includes one or more sealing membere 1545 on the outside surface of 
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the expandable tubular member 1525 In order to opHmaily seal the interface 
between the expandable tubular member 1525 and the wellbore casing 1500. 

In a preferred embodiiDent, the expandable tubular member 1525 includes a 
lower section 1550. an intennediate section 1555. and an upper section 1560. in a 
preferred embodiment, the waU thidcnesses of the lower and intennediate sections. 
1550 and 1555. are less than the wall thidcness of the upper section 1560 in order 
to optimally facilitate ttie radial expansion of the expandable tubular member 1525. 
In a prefened embodiment, the sealing members 1545 are provided on the outside 
surface of this upper section 1560 of the expandable tubular member 1525. In a 
P»«ferTwJ embodiment, the resilient anchor 1640 is coupled to the lower section 
1550 of the expandable tubular nnember 1525 In order to optimally anchor the 
expandable tubular member 1525 to the weftore casing 1 500. 

In a pielerFBd embodiment, the expandable tubular member 1525 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.138, attorney docket no. 25791 J.02. filed on 
12W1999. which claimed the benefit of the fiHng data of U.S. provisional patent 
appBcatton no. 60/111.283, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appHcatton serial no. 09/510,913. atloniey docket no. 25791.7.02, filed 
on 2/23/2000. whteh claimed the benefit of the filirSg date of U.S. provislonai 
applicatkm no. 60/121,702. filed on 2Q5/1999: (3) U.S. uttBty patent appRcatton 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/j0«000. whk:h 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119,611, 
attorney docket rto. 25791.8; (4) U.S. utility patent appHcation serial no. 09/440,338,' 
attorney docket no. 25791.9.02. filed on 11/15/1999. whtoh claimed the benefit of 
the fiUng date of U.S. provistonal applteatton no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provfekwial patent applteatton no. 60/183,546, 
fited on 2/18^000: (6) U.S. utility patent applteatton no. 09/523.460. attorney docket 
no. 25791:11.02, filed on 3/10«p00. which claimed the benefit of the filing date of 
U.S. provisional appficatton no. 60/124.042. filed on 3/11/1999; (7) U S. utility patent 
appHcation no. 09/612,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
whteh claimed the bmefit of the filing dates of U.S. provistonal applicatton no. 
60/121,841, attorney docket no, 25791.12^ filed on 2/26/1999 and U.S. provisional 
appleatton no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U,8, utiHIy applteatton no. 09«11.941. attorney docket no. 25791.16.02. fited on 
2«4«000, which claimed the benefit of the filing date of U.S. provtelohal sertel na. 
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60/121,907. attorney (locket no. 25791.16, filed on 2«6/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the l)eneflt d the filing date of U.S. provisional patent application 
serial no. 60/137*998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no, 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. whteh daimad the iMnefit of the fiNng date of U.S. provTslonal applkafion 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskmal application no. 60/146,203, attanwy docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039^ attonfey docket no. 
25791,26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appBcatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159,033. attorney docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provisiofKil patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the dtectosures of whteh are 
inoofporatod herein by reference. ' 

The expanston cone 1530 Is coupled to the support member 1520 and the 
coupling 1535. The mcpansfon cone 1530 is prefiBrafaily adapted to radially expand 
the e)(pandabie tubular member 1525 when ttie exper^ion cone 1530 is axially 
displaoad relative to the exrMindabte tubular member 1525. The expanston cone 
1530 may be any number of conventional commeidaily avaitaUe expai^on cones. 

In a prefened embodiment, die expansion cone 1530 is provMed 
substentially as disctosed in one or more of the fbilowing: (1 ) U.S. utilit/ patent 
appScation serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999. whteh daimed the benefit of ti^ filing date of U.S. provistonal patent 
applteation no. 60/11 1.293, attorney docket no. 25791.3, fited on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed Uie benefit of tite filing date of U.S. provistohal 
appBCation no. 60/121.702. fited on 2/25/1999; (3) U.S. utility patent application 
sertei no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provistonal application no. 60/1 19.61 1, 
attomey docket ho. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. fited on 11/15/1999, whteh daimed the benefit of 
«» filing date of U.S. provistonal application no. 60/108,558. attomey docket no. 
25791,9, fited on 11/16.1998; (5) U.S. provistonal patent applcation no. 60/183,546, 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791 .1 1 .02, filed on 3/10/2000. wtiich dalnied the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24^000, 
5 which claimed the benefti of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 2579i;i2, filed on 2/26/1999 and U.S. provlstonal 
appBcatkm no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appllcatton no. 08/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. whteh claimed the beneftt of the filing date of U S. provisional serial no. 

10 60/121.907, attorney dopkel no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applkafion no. 09(588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
whwh dalnied the twnefit of the ffflng date of U.S. pravisionaj patent aF^licatton 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 8/7/1999; (10) U.S. 
utility patent appficatlon no. 09/559.122. attorney docket no. 25791 J3.02, filed on 

15 4/26«000.whkrfidainr>edthel)enefitoftheflHngdateofU.S.provl8k»^ . 
no. 60/131,106, attorn^ docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146,203. attorn^ docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appltoatton no. 6Q/T43,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applteatton serial no. 

20 60/162.671. attonriey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provlskjnal patent applicatkxi no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228^ 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of whfch are 

25 incorporated herein t>y rsfiarsnce. 

» • 

The coupling 1535 is preferably cdupled to the support member 1520, the 
expanston cone 1530 and the resilient anchor 1540 The coupling 1535 is 
prefBraMy adapted to convey pressurized fluMto materials and/or electrical current 
and/or conwminteatton signab fhwfi a surface tocatton to the resilient anchor 1535. 
30 . The coupling 1535 may. for example, be opnventibruil cbmmercially available sick 
wire, braided wire, coiled tubing, br driOng stock material In a preferred 
embodiment, the ooupHng 1535 Is deomipled from the resHtont anchor 1540 upon 
irutiating the axial displacement of the mpanston cone 1530. 

The resilient anchor 1540 Is preferably coupled to the tower section 1550 of 
35 the expandable tubular member 1525 and thiB coupling 1535; The resilient anchor 
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1540 is further preferably adaf>ted to be oontrollaUy coupled to the vvellbore casing 
1500. 

Referring to FIGS. 16a and 16b. In a preferred embodiment, the resilient 
anchor 1540 Includes one or more coiled resilient members 1600 and oonesponding 
5 releasaUe coupling devices 1605. In a preferred embodiment, the r^Hent anchor 
1540 is maintained in a compressed elastic position that Is controllably released 
thereby causing the resilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As iOustrated in FIG. 16b. in a 
preferred embodiment, when the coupling device 1605 Is released, the coiled 
10 reslHent member 1600 at least partially uncoils in the outward radial direction. In a 
preferred embodiment, at least a portion of the coile^J member 1600 Is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a prefened 
embodiment, the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1525 to the wellbore casing 1 500. 

The coRed member 1600 may be febrfcated from any number of 
conventional oommeidaiiy available resilient materials. In a preferred embodiment, 
the ooRed member 1800 is fabricated from a resWent material such as. for example, 
spring 8teel. In a prefened embodiment, the colled htember 1600 Is febricated from 

memory metals in order to optimally provide control of shapes and sliBSBes. 

In a preferred ernbodiment. the retoasabte coupling device 1605 maintains 

the colled member 1600 Is a colled position unifl the device 1605 la released: The 
retoasabte coupling device 1d05 may be ariy number of conditional commeroteHy 
avaitebte releasabte coupGng devices such as, far exampto, an explosive boit. 

The resilient anchor 1540 may be positioned In any desired orientation. In a 
preferred embodiment. Ihe resilient anchor 1540 Is positioned to apply the maximum 
nomal force to the walls of the wellbore casing 1500 after retoasing the resiltent 
anchor 1540. 

In an alternate embodiment, as Illustrated In FIGS. 17a and 17b. the resiltent 
anchor 1540 includes a tubular member 1700. one or more resiltent anchoring 
members 1705. one or more.conresponding rigid attechmente 1710. and one more 
corresponding reteasabte attechmente 1715. In a prefened embodiment, the 
resiltent anchoring members 1705 are maintained In compressed elastic condition 
by the corresponding rigid and retoasabte attechmente, 1710 and 1715. m a 
preferred embodiment, when the corresponding retoasabte attachment 1715 is 
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released, the corresponding resilient anchoring member 1705 expands, reieaning 
the stored elastic energy, away from the tubular member 1700. 

As tllustreted in FIG. 17a. one end of each resilient anchoring member 1705 
Is rigidly attached to the outside surface of the- tubular member 1700 by a 

5 corresponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surfece of the tubular memlier 
1700 by a corresponding releasable attachment 1715. As niustrated in FIG. 17b. In 
a prvfiBrred embodirhent, releasing the releasable attachment 1715 pemiits the 
resilient energy stored in the resilient anchoring member 1705 to be released 

0 thereby causing ttie resilient anchoring member 1705 to swing radially outward from 
the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. 

The reslHent anchoring members 1706 may bis fabricated from any number 
5 of resilient matertols. In a preferred embodiment, the resilient anchoring members 
1705 are fabricated from memoiy metal in order to optimally provide control of 
shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 
conventional commercially available ntatrntals. In a preferred embodiment, the rigid 
20 attachments 1710 are fabricated from 4140 steel in order to opUrrially provide high 
strength. 

The releasable attachments 1715 may be febrieated from any number of 
conventional commercially avaRable devices such as. fbr example, explosive bolts. 

In another alternative embodiment, as illustrated In FIGS. Ida and 18b. the 
resilient anchor 1540 includes a tubular member 1800, one or more anchoring 
devices 1806. one or more resilient members 1810. and one or more retease 
devices 1815. In a prefened embodimisnt. the anchoring devices 1805 and resilient 
merabere 1810 are niainteined in a compressed elastic position by the release 
disvloes 1815. As Wustrated in FIG. i8b. in a preferred embodiment, when the 
retease devices 1815 are removed, the anchoring devices 1805 and resiUent 
members laio are pennMed to expand outwardly te the ladlal direction. 

The tubuter member 1800 preferably Includes one or more openings 1820 
for contehlng the retease devioas 1815 and for pemiitting the anchoring devices 
1805 to pass through. The tubular member 1800 may be febricated from any 
number of conventtenal corivnerdally avaitebte materials. In a preferred 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in otder to 
optimally provide higti strength. 

The anchoring devices 1805 are housed virithin the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
5. through the corresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated finom any number of dtoable hard materials such as. for example, 
tungsten cart)ide. machine tool steel, or hard faced steel. In a prefened 
10 embodiment, the anchoring devices 1 806 are fabricated from machine tool steel in 
order to optlrnaity provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preterebly adapted to apply a radial 
torce upon the corresponding anchoring devices 1805. In a preferred embodiment. 
16 when the rstease devices 1816 release the anchoring devices 1805, the i98iiient 
members 1810 are preferably adapted to fbroe the anchoring devices at least 
partially ttvough the corresponding openings 1820 info contact with, to, at least 
partially penetrate, the wellbore casing 1500. 

The retease devices 1816 are positioned within and ooupted to . the openings 
1820 In the tubular member 1800. The retease devices 1815 are preferably adapted 
to how the corresponding anchoring devioes 1805 wHhin the tubuter member 1800 
until released by a control signal provided firom a surfece. or other, tocatlon. The 
rete&se devices 1815 may be any number of conventional commerdaHy available 
retease devices. In a prefened embodiment, the retease devices 1815 are pressure 
activated in order to optimally provide ease of operation. 

As illustrated in FIG. 15a, the apparatus 1515 is preferably positioned within 
the wellbpre casing 1500 with the expandabte tubular member 1525 positioned in 
opposing relation to the opening 1510. 

As mustrated In RG. 15b. in a preferred embodiment, the resiltent anchor 
1840 te then anchored to the .wellbore casing 1500. In this manner, the lower 
section 15^ of tlie expandabte tubular member 1525 is anchored to the wellbore 
casing 1500. In a preferred embodiment, the resiltent anchor 1540 is anchored by a 
control and/or etectrical power signal transmitted lh)m a surface location. 

In an aiHemative embodiment, a compresslbte cement and^or epoxy te then 
Nected into the annutar space between the unexpended portion of the tubuter 
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member 1525 and the weflbore casing 1500. The comprwsfcle cement arKVor 
epoxjf is then pemiitted to at feast pardally cure prior to the Initiation of the radial 
expansion process. In this manner, an annular struduinl support and fluldic seal Is 
provided around the tubularmember 1525. 

As illustrated In FIG. 15c, in a preferred embodiment, the expansion oone 
1630 is then axiaHy displaced by applying an axial force to the support member 
1520. In a preferred embodiment, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls oflhe wellbore casing 1500. 

As illustrated in FIG. 16d. In a preferred embodiment after the expandable 
tubular member 1525 has been completely radially expanded by the axial 
displaoement of the expansion cone 1530. the opening 1510 In the wellbore casing 
1500 Is sealed off by the radially expanded tubular member 1525. in this manner. 
««palr8 to the weHbdre casing 1500 are optimally provided. More generally, the 
apparatus 1515 is used to repair or form wetlboie casings, pipelines, and stnictural 
supports. 

RefBrring to FIGS. 18a. 19b and I9c an aNemative embodiment of ah 
expandable tubular member 1900 lor use In the apparatus 1515 will now be 
described, in a prefened embodiment, the expandable tubular member 1900 
20 includes a tubular body 1905. one or more resilient panels 1910. one Qr more 
corresponding engagement members 1015. and a release member A82D. In a 
prefened embodiment, the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this rnanner. the 
expandable tubular meniber 1900 is anchored to a preexisting structure such a^. for 
example, a wellbore casing, an open hole weHbore section, a pipeline, ore structiml 
support 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commeraaily available 
expandable tubular membecs. in a preferred embodiment, the tubular member 1905 
30 fe art expandable casing In order to optliTially provide, high streng^ 

The resilient panels 1910 are coupled to the tubular member 1905. The 
rssHent panels 1910 are further releasaMy coupled to the release member 1920. 
The resilient panels 1910 are pretorebly adapted to house the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
35 1925 upon being released t;y the release member 1920. In a preferred 
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embodiment, the resilient panels 1910 ere poupled to the tubular member 1905 by 
welding in order to optimafly provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional oommeidally available resilient 
materials. In a preferred embodiment, the reslent panels 1910 are fabricated from 
5 spring steel in order to optimaily store elastic radially directed eneigy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partially penetrate, the wellbore casing 1500. or other preexisting structure. 
The release member 1920 is releasably coupled to the resilient panels 1910. 
10 The release member 1920 is preferel>iy adapted to controllably release the resilient 
panels 1910 from their initial strained positions in order to pennit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. in this manner, 
electrical and/or control and/or hydraulic signals are communicated to and/or from 
15 the release mennber 1920. The release member 1920 may be any number of 
conventional cornmerdally. available release devloes. 

Referring to FIGS. 20a to 2pd. an alternative embodiment of an apparatus 
and method Ibr oouplihg an mpandable tubular member to a preexisting structure 
will now be descrfbed. Referring to Fig. 20a. a wellbore Casing 2000 is posiUoned 
within a sujitarraneanfbmiation 2005. The weHhore casing 2000 may be positioned 
toi any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or fracturing operation perfbnhed upon the sunounding subtenanean 
formation 2005. As wiu be recognized by pereons having ordinary skill h the art the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a prefened embodiment, an apparatus 2015 Is utilized to seal off the 
openings 2010 In the weHbo^e casing 2000. More generally, the apparatus 2015 is 
preferably utilized to fonn or repair wellbore casings, pipelines, or strocturel 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
expandable tubular member 2025. an expansion cone 2030. a coupling 2035. a 
resilient anchor 2040, and one or more seals 2046. 
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The support member 2020 Is preferably adapted to be coupled to a sur^ 
location. The support member 2020 Is further coupled to the expansion oone 2030. 
The support member 2020 is preferably iadapted to convey pr^rized fluidic 
materials and/or electrical current and/or communication signals from a surface 
locaUon to the anchor 2040. The support member 2020 may. for example, be 
conventional commercially available slide wire, braided wire, coiled tubing, or drilling 
sbxic material. 

The expandable tubular member 2025 ^s removably coupled to the 
expansion cone 2030. In a preferred embbdiment, the expandable tubular member 
2025 includes one or moire engagement devices that are adapted to couple with and 
penetrate the wellbore casing 2000. In this manner, the expandable tubular 
member 2025 is optimally coupled to the weiibcre casing 2000. In a preferred 
embodiment; the engagement devices include teeth for biting into the surface of the 
mtbtxB casing 2000. In a prsfened embodiment, the expandable tubular rnember 
15 2025 further includes one or more sealing members 2045 on the outside surface of 
the expandable tubujar member 2025 in order to optimally seal the interface 
between the expandable tubular member 2Q25 and the wellbore casing 2000. 

In a preferred embodiment. Ihe expandable tubular member 2025 hdudes a 
tower section 2050. an Intemiediale section 2055. and an upper section 2060. Iri a 
20 preferred embodiment, (he wall tMcknesses of the lower and intermediate sections. 
2050 and 2055. are less than the wall thickness of the upper section 2060 In order 
to. optimally facilitate the radial expansion of the expandable tubular member 2025. 
In a prefenred embodiment, the sealing members 2045 are provided on the outside 
surface of the upper section 2060 of the expandable tubular member 2025. In a 
S prefwred embodiment, the resilient anchor 2040 is coupled to the lower section 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandable tubular member 2025 to the wenbore casing 2000. 

In a prefenBd embodiment, the expandable tubular member 2025 is further 
provided substantlaliy as disclosed in .one or more of the following: (1) U.S. utility 
0 patent appKcaaon serial no. 09«54.130. attorney docket no. 25791.3.02. filed on 
12^^1999. whk:h claimed the benefit of the fHng dale of U.S. provisional patent 
appNcatton no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1098; (2) U.S. 
ufllHy patent application seHal na 09^10.913. attorney docket na 25791.7.02. filed 
on 2«3«)00. whkh claimed the benefit of the filing dale of U:S. provistonal 
5 appGcatkNi no. 60/121.702. filed on 2«S/1999: (3) U.S. utility patent applteatton 
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serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000. \whlch 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial ho. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefH of 
5 the filing date of U.S. provistonal applicatnn no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546, 
filed on 2/18«000; (6) U.S. utility patent apptteation no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. virfiteh claimed the benefit of the filing date of 
U.iS. provisk)nal applicatton no. 60/1 24.042, filed on 3/1 1/1 999; (7) U.S. utility patent 
10 applcation no. 09512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daftned the benefit of the filing dates of U.S. provisional appUcation no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provlstonal 
application no. 60/154,047, attorney docket no. 25701.29. filed on 9/16/1999; (8) 
U.a utility apptteation np. 09/511.941. atlbmey docket no. 25791.16.02, filed on 
15 2/24/2000. whteh daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791,16, filed on 2/26/1999: (9) U.S. utility patent 
applteation na 09/588.946. attomdy docket no. 25791.17.02. filed on June 7, 2000. 
whteh claimed tlie benefit of the filing date of U.S. proviskNUil patent application 
serial no. 60/137.d98. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
20 utility patent applteation nd. 09«59.122. attorney dodcet no, 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the fKng date of U.S. proviaipnal applteation 
no. 60/131,106, attorney docket ho. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskMial application no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisranal applicatten no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent applicatton serial no. 
60/162.671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlstonal 
applicafion no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonai patent application no. 60/159,033, attomey docket no. 25791.37. 
filed on 10/12/1999; iand (16) U.S. provistonai patent appHcatton no. 60/165.228. 
attomey docket no. 25791.39. fited on 11/12/1999. the disdosures of whteh are 
incoiporatod heiBln by reference. 

The expanskm cone 2030 is prefBrably coupled to the support member 2020 
and the ooupOng 2036. The expanston cone 2030 Is preferably adapted to i^dially 
expand the expandaUe tubular member 2025 when the expanston cone 2030 is 
axl^ displaced relative to the expamtable briMJiar member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
substantially as dlsdosed in one or more of the following: (i) u.S. utility patent 
appll(»tion serial no. 09/454.139. attorney docket no. 25781.3.02. filed on 
12/3/1999. which claimed the beneftt of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1908; (2) U.S. 
utility patent applteatkm serial no. 09/510.913. attorney docket no. 25791.7.02. fited 
on 2«>3/2000. which claimed the benefit of the filing date of U.S. provi^ 
appUcation no, 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appiicatfon 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.61 1. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no 
25791.9. filed on 11/16.1998; (5) M.S. provistohal patent applkatton no. 60/183 546 
15 filed OIV2/18Q000: (6) U.a utility paleiit applicattoh.no. 09/523.460. attorney dockei 
no. 25791.11.02. filed on 3/10«000. whfc:h claimed the benefit of the filing date of 
U.S. pravlskjnat appllcatton no. 60/124.042, filed on 3/1 1/1999; (7) U;S. unity patent 
appiicatfon no. 08/512.895. attorney docket no. 25791.12.02, filed on 2/?4«000. 
which claimed the benefit of the filing datei) of U.S. provistonai appPcation no! 
20 60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appiteation no. 60/164.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appiicatfon no. 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000. whteh claimed the benefit of the filing date of U.S. pravlsfonal serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appiicatfon no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
whfch Claimed the benefit of the filir« date of U.S. piovisfonal patent appiicatfon 
serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utilHy patent application no. 09/559,122. attomey docket no. 25791.23.02. filed on 
4«6e000, whfoh claimed the benefit of the filing date of U.S. provisfonal appHcation 
no. 60/131.106, attcwney docket no. 25791.23, filed on 4/28/1999; (11) U.S. 
provistonai applicatton na 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999: (12) U,S. provisfonal appiicatfon no. 60/143.039. attomey docket no 
25791.26. filed on 7/9/1999; (13) U.S. provistonai patent applfoatton serial no. 
60/162.671. attonley docket no. 25701.27. fited on 11/1/1999; (14) U.S. provistonai 
appiteation no: 60/159.039. attomey docket na 25791.36. fited on 10/12.1999; (15) 
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U.S. prpvisionai patent application no. 60/159.033» attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no.. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of whkdi are 
incorporated herob) by reference. 

The coupling 2035 is preferably coupled to the support member 2020, the 
expanston cone 2030, and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluldk: materials and/or electrical current and/or 
corrwnunteatton signals from a surface locatton to the anchor 2035. The coupling 
2035 may, for example, be conventional commercially available slick wire, braMed 
wiTB, colled tubmg, or drilling stock material. In a preferred embod^nt, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expanston cone 2030. 

The anchor 2040 is preferably coupled to the tower secHon 2050 of the 
expandable tubular member 2025 arid the coupling 2035. The anchor 2040 1$ 
further preferably adapted to be controHabiy coupled to the wellbore 

Referring to FIGS. 21a and 21b, in a preferred embodiment, the anchor 2040 
includes a housing 2100, one or more spikes 2105. and one or more corresponding 
actuators 2110. In a preferred embodiment the spikes 2105 are outwardly 
extended by the corresponding actuators 2110. In an alternative embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another alternative embodiment, ttie spikes 2105 are outwardly extended by placing 
a quantity of fluklto material onto the spikes 2105. 

The housing 2100 is coupled to the tower sectton 2050 of the expandable 
tubular member 2025, the spikes 2105, and the aduators 21 10. The housing 2100 
is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 is adapted to convey electrical, communication, and/or hydraulic 
signals from the cpupHng 2035 to the actuators 21 10. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the conresponding actuators 2110. The spikes 2105 are preferably adapted to pivot 
relatiye to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwanfly bi a radial direcBon to engage, arul at least partially penetrate, the 
wellbpre casing 2000, or other pree)(isting structure such as, for example, the 
wellbore. Each of the spikes 2105 further preferably include a concave upwardly 
fedng 9urfeoe 2115. In a prefenred embodiment, the placement of a quantity of 
fhjklic material such as, for. exampte, a barlte plug or a flex phig, onto the surfeces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the weObom casing 2000. or other preexisting structure such as. for 
example, the wellbore. AHematively, the upward displacement of the apparatus; 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the weltt)ore casing 2000. or other preexisting structure such as, fbr 
ttcami^e. the wellbore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
coneaponding spikes 2105. The actuators 2110 are preferat>ly adapted to apply a 
Ibree to the corresponding spices 2105 suffteient to pivot the corresponding spikes 
2105 outwardly and away from the housing 2100, The actuators 21 10 may be any 
number of oonventkmal conunerdally avaijable actuators such as. for example, a 
spring, an electric or hydraulic motor, a hydraulk: piston/cylinder. In a preferred 
embodiment, the aduators 2100 are hydraulic pistons In order to optimally provide 
ease of operation. In an aNamative embodiment, the actuators 2110 are omitted 
and the spikes are plvotaiiy coupled to the housing 2100. 

Referring to FIGS. 22a. 22b. and 22c, in an ailemative embodiment, the 
anchor 2040 Indudes the housing 2100. one or more petal baskets 2205, and one 
or rriore conresponding actuators 2110. In a preferred embodiment, the petal 
baskets 2205 are outwardly extended by the oorresponding actuators 2110. In an 
altemative embodiment, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another attemattve embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of flukUc material 
onto the petal baskets 2205. 

The housing 2100 is coupled to the tower sectton 2050 of the expandable 
tubular member 2025. the petal baskets 2205, and the actuators 21 10. 

The p^ baskets 2205 ewe preferably movabiy coupled to the housing 2100 
and the corresponding actuators 2110. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskets 2205 are further 
PTBfeFBbly adapted to extend outwardly m a radial directton to engage, and at least 
parflayy penetrate, the weiibore casing 2000. or other precbdsting structure. As 
Wustrated in FIG. 22c each of the petal baskete 2205 further preferably include a 
concave upwardly fedng surface 2215. Ih a preferred embodiment, the placement 
of a quantity of flukJte material such as. for exampto. a barite plug or a flax plug, onto 
the surfaces 2215 causes the petal t>askete 2205 to pivot outwardly away from the 
housing 2100 to engage the weUbore casing 2000. or other preexisting structure. 

82 



Alternatively, the weight of the fluMfc materials placed onto the petal baskets 2205 is 
sufficient to anchor the expandalyle tubular member 2025. Aitematively, the upwaid 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the vyeltbdre casing.2000. or other 
preexisting structure. 

The actuators ^110 are preferably coupled to tiie housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the oonesponding petal baskets 2205 sufficient to pivot the 
oonesponding petal baskets 2205 outwardly and away from the housing 2100. In 
an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotally ooupled to the housing 2100. 

In an alternative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As Illustrated In FIG. 20a, the apparatus 2015 is preferably positioned within 
the wellbore casing 2000 wilh the expandable tubular member 2025 posittoned in 
opposing retetion to the opening 2010. 

As iUustrated bi Fl(3. 20b. In a preferred embodiment, the anchor 2040 is 
then anchored to the weDbore casing 2000. In this manner, the kMwer aectkin 2050 
of the expandabteiubuiar member 2025 is anchored to the wellbore casing 2000 or 
the weHbore casing, in a preferred embodiment, the anchor 2040. Is anchored by a 
control and/or etectrical power signal transmitted from a surface tocatton to the 
actuators 21 10 of the anchor 2040. in an altemative embodiment, the anchor 2040 
is anchored to the wellbore casing 2000 by upwardly displacing the apparatus 2015. 
In an alternative embodiment, the anchor 2040 is anchored to tha wellbore casing 
2000 by ptadng a quantity of a flukJk: matetlai such, for exampte. a barSa plug or a 
flex plug, onto the spikes 2105 or petei baskets 2205 of the anchor 2040. In an 
altemative embodiment the anchor 2040 is omitted, and the apparatus 2015 Is 
anchored by ptedng a quantity of a fluMk: material such, for example, a barite plug 
or a flex plug, onto at least the kywer and/or the intemmdiate secttons, 2050 and 
2055. of the expandabte tubular member 2025. 

In an altemative embodiment, a compressible cement and/or epoxy is then 
.h^lected into the annular space between the unexpended portfon of the tubular 
member 2025 and the weliboiB casing 2000. The compressible cement and/or 
epoxy is then penmitted to at teast partially cure prtor to thp inittetton of the radial 
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expansion pfx)ces8. In this manner, an annular structural support and flukJic seal i» 
provided around the tubular niemtjer 2025. 

As Illustrated in FIG. 20c In a preferred embodiment, the expansion oone 
2030 Is then axially displaced tiy applying an axial force to the support member 
5 2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 into intimate contact 
with the walls of the wellbwe casing 2000. 

As illustrated In FIG. 20d. in a preferred embodiment, after the expandable 
tubular nnember 2Q25 has beisn completely radially expanded by the axial 
10. dispteeemenloftho expansion cone 2030. the opening 2010 in the wellborecBsi^ 
2000 is seated off by the radialhr expanded tubular member 1435. in this manner, 
repairs to the weHbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or fbm> welibore casings, pipelines, and structural 
supports. 

15 Refenfng to FIGS. 23a to 23e, an altematlva embodiment of an apparatus 

and method for coining an expandable tubular member to a preexisting structure 
wm now be described. Refening to Fig. 23a. a wblibore casing 2300 and an open 
hole welibore section 2305 are positioned within a subterranean fbmiatlon 2310. 
The welibore casing 2300 and the open hole welibore section 2305 may be 

20 positioned in any orientatiori from the vertical direction to the horizontal dired^ 

In a preferred embodiment, ai) apparatus 2320 is utTind to Ibmi a new 
siBctlon of welibore casing within the open hole vveilbore section 2305. More 
generally, the apparatus 2320 is preferably utilized to fbnn or repair welibore 
casings, pipelines, or stmctural supports. 
5 The apparatus 2320 preferably includes a support member 2325. an 

expandable tubular member 2330. an expanston cone 2335. one or more upper 
seahfig members 2340. and one or more sealing members 2345. 

The support member 2325 Is preferably adapted to be coupled to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 
) The support member 2325 may. for example, be conventional commercially 
available sUdc wfo». braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2330 is removably coupled to the 
expansion cone 2335. In a preliBrred embodiment, the expandable tubular member 
2025 further includes one or more upper and lower sealing members. 2340 and 
i 2345. on the outside surfece of the expandable tubular member 2330 in order to 
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optimally seal the inters l)etween the expandable tubular member 2330 and the 
weDbore casing 2300 and the open hole wellbore section 2305. 

In a preferred embodiment, the expandable tubular menf4)er 2025 further 
includes a lower section 2350. an intermediate section 2355, and an upper section 
2360. In a prefened embodiment, the wall thicknesses of the lower and 
intennediate sections, 2350 and 2355, are less than the wall thickness of the upper 
secfion 2360 in order to optimally fcicilitate the radial expansion of the expandable 
tubular member 2330. In a preferred embodiment, the k>wer sectkm 2350 of the 
exparidable tubular member 2330 includes one or more stots 2365 adapted to 
pennit a fluMic sealing material to penetrate the lower sectton 2350. 

In a prrtaned embodiment, the expandable tubular member 2330 is further 
provkied substantially as disdosed in one or more of the folkwving: (1) U.S. utility 
patent applkatton serial no. 09W54.139. attorney docket no. 25791.3.02, filed on 
12/3A1999. whteh claimed the benefit of the filing date of U.S. provisional patent 
appitoation no. 60/1 1 1,293. attomey'dockef no. 25791.3. filed on 12/7/1998; (2) U.8; 
utility patent appiteatton serial no. 09/510*913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. whteh claimed the benefM of the filing date of U.S. provistonal 
appRcathm no. 60/121,702. filed on ^25/1999; (3) U.S. utility patent appflcation 
serial no. 09/502.350. attorney docket no. 25791.8;02. fHed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional appOcatton no. 60/119,i511. 
attorney docket no. 25791.8; (4) U.S. utility patent apptteatton serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 
(he fiijng date of U.S. provisional appltcatwn no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appUcation no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,8^5. attorney docket no. 25701.12.02, filed on 2/24/2000. 
which claimed the benefit <rf the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appHcatfon no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appltoation no. 09/511,841, attorney docket no. 25791.16.012, filed on 
2/24/2000, whtoh claimed the benefit of ttie filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appHcation no. 09/588.946, attorn^ docket no. 25791.17.02, fitod on June 7. 2000, 

85 ^ 



IS 



which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) u:s. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whtoh claimed the benefit of the filing date of U.S. provisional applteaUon 
5 no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appHcatton no. 6W146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional appllcatkm rto. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27, filed on 1 1/1/1999; (14) US. provistonal 
10 applicalkm no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provlskmal patent applicatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisk)nat patent applicatk>n no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

• The expansion cone 2335 is preferably coupled to the support member 
2325. The expahston cone 2335 is further prsferab^ removably coupled to the 
expandable tubular member 2330. The expansion cone 2335 is preferably adapted 
to radially expand the expandable tubular member 2330 when the expanston cone 
2335 is axialty displaoed relative tothe expandaUe tubular member 2330. 

In a preferred embodiment, the expanston cone 2335 is provfcled 
substantially as disdosed in one or more of the fbltowing: (1) U.S. utiliiy patent 
applicatton serial no. 09/454.139, attorney docket na 25701.3.02. fltod on 
12^/1999. v«/hteh claimed the t)enefit of the filing date of U.S. provistonal patent 
appBcatton no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
25 utility patent applicatton serial no. 09/510.913, attorney docket no. 25791.7.0JJ. fited 
on 2«3/2000. which claimed the benefit of the filing date of U.S. provisional 
applteatton no. 60/121.702, fifed on 2/25/1999; (3) U.S. utility patent appltoatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. fited on 2/10/2000. whk:h 
daimed the benefit of the filing date of U.S. provistonal application no. 60/1 19.61 1. 
30 attbmey docket no. 25701.8; (4) U.S. utility patent applicatton serial no. 09/440.338! 
atlomey docket ho. 25791.9.02. flted on 11/15/1999. which claimed the benefit of 
the flUng date of U.S. provistonal appHorifon no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appOcatton no. 60/183.546. 
fltod on 2/18^000: (6) U.S. utility patent appltoatton no. 09/523.460. atlomey docket 
35 no. 25791.11.02. fited on 3/1(V2000. which dajmed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney dodcet no. 25791.12.02, filed on 2/24/2000, 
whicfi claimed the t)enefit of the filing dates of U.S. provisionai application no. 
60/121,841. attorney docket no. 25791.12. fi^ed on 2/26/1999 and U.S. provisional 
5 application no. 60/154.047. attorney, docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791. 16!o2. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appiteation no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7. 2000, 

10 wMch claimed the benefit of ttie filing date of U.S. pn>visk>nal patent application 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utWy patent applicatkm no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of ttie filing date of U.S. provisional appllcatton 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

15 provistonal appllcatton no. 60/146^, attorney docket na 25791.25. filed on 
7/29/1999; (12) U.S. piDvisionai appllcatton no. 60/143,039, attorney docket no.. 
25791.26. filed oh 7/9/1999; (13) US. provistonal patent appltealton serial no. 
6Q/162.iB71. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appitoatton no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 

20 U.S. provistonal patent appltealton no. 60/159,033, attorney docket no. 25791.37. 
filed on 16/12/1999; and (16) U.S. provistonal patent appllcatton no. 60/165,228^ 
attorney docket no. 25791.30. filed on 11/1^1999, the disctosurw of whtoh are 
incorporated herein by reference. 

the upper seaTing member 2340 Is coupled to \i\e outskle surface of the 

25 upper section 2360 of the expandable tubular member 2330. The upper sealing 
member 2340 Is preferably adapted to fluWidy seal the interface between the 
radialiy expanded upper sectton 2360 of the expandable tubular member 2330 and 
the weUbore casing 2300. The upper sealing member 2340 may be any number of 
conventional oommercialiy available sealing members. In a preferred embodiment. 

30 the upper sealing member 2340 Is a v«on rubber in order to optimally provkle toad 
carrying and presswe sealing capacity.. 

The tower seallng member 2345 Is preferably coupled to the outsUe surface 
of the upper sectton;2360 of ttw expandabto tubular member 2330. The lower 
sealing member 2340 Is preferably adapted to fluidtoly seal ttie Interface between 
35 ttie radially expanded upper section 2360 of ttie expandabto tulHilar member 2330 
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and the open hole wenbore section 2305. The lower sealing member 2345 may be 
any number of conventional commercially available seating members. In a preferred 
embodiment, the lower sealing member 2345 is vlton rubber In order to optimally 
provide load carrying and sealing capadfy. 

As llh^trated In FIG, 23a, the apparatus 2320 is preferably positioned within 
the wellbore casing 2300 and the open hole wellbore section 2305 with the 
exparKfable tubular member 2330 positioned in overtapptag relation to the wellbore 
casing 2300. 

As illustrated in FIG. 23b, in a preferrBd embodiment, a quantity of a 
hardenaUe fluldic sealing material 2365 Is then Injected into the open hole wellbore 
section 2305 prmimate to the lower section 2350 of the wcpandaWe tubular member 
2330. The sealing material 23iB5 may be any number of con\*ntional commercial^ 
avaBable seaHng materials such as, for example, cement and/or epoxy resin. In a 
prafwred embodiment, tiie hardenable fluidk: seeAng material 2365 at least partially 
enters the slote provided m the lower section 2350 of the expandable tubuldr 
member2330. 

As Illustrated in FIG. 23c the hardenaUe fluidlc sealing material 2365 Is 
prefi^iy then permitted to at teast partially cure. In this mannerj the iowisr section 
2350 of the expandabte tubular member 2330 is anchored to the open hote wellbore 
secilon2305. 

In an alternative erhbodlment, a comprassible cement and/or epo)^ Is thm 
injected irito the annular space between the unexparided portioii of the tubular 
member 2330 and the wellbore casing 2300. The compr«sslble cenwnt and/or 
epoxy is then pemiltted 1o at teast partially cure prior to the Initiation of the radial 
expansion process. In this manner, an annular stnictwal support and fhMic seal Is 
provided around thd tubidar member 2330. 

As aiustreted in FIG. 23d, In a prefenned en4)Qdlment. the expansion cone 
2335 is then axially displaced by applylrig an axial force to the support member 
2325. m a preferred embodiment, the axial displacement of the expansion cone 
2335 radially expands the expandabte tubular member 2330 Into Intimate contect 
with the wans of the welttwre casing 2300. 

As illustrated In FIG. 23e, In a preferred embodiments alter the expandabte 
tubular member 2330 has been completely radiaily expanded by the axtel 
displacement of the mpanslprt cone 2335. a new section of wellbore ca^ Is 
formed that prefered)ly includes the radtelly expanded tubular member 2330 and an 
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outer annular layer of a fluidic sealing material. More geneially. the apparatus 2320 
Is used to repair or form wellbore casings, pipelines, and structural supports. 

Refening to FIGS. 24a to 24c, an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 24a, a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioned within a subterranean fomiatlon 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 may be 
positioned In any orientation from the vertical direction to approximately the 
horizontal direction. 

In a prefBired embodiment, an apparatus 2420 is utilized to fomi a new 
section of wellbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to fbnn or repair wellbore 
easbigs, pipeibies, or structural suppoils. 

The apparatus 2420 preferably Indtides a support member 2425, an 
wpandable tubular member 2430. an expansion cone 2435, a coupling 2440. a 
padcer 2445, a mass 2460. one or rnore upper sealing members 2455. and one or 
more s^ng membms 24«>. 

The support member 2425 Is preferably adapted to be oouptod to a surtece 
location; The iupport member 2428 te further coupled to the expanslbh cone 2435. 
The support member 2425 is preliBrably adapted to convey etedrical. 
communication, and/or hydraulic signals to and/or from the packer 2445, The 
support member 2425 may. for example, be conventional commercially available 
suck wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2430 Is removably coupled to the 
expanskm cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
sealing membere. 2455 and 2460. on the outside surface of the expandable tubular 
member 2430 in order to optimally seal the interface between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
8ectton240S. 

In a pretened embodiment, the expandabte tubular member 2430 further 
Includes a tower seetton 2465. an intermediate section 2470. and an upper section 
2430. In a preferred embodiment, the wall thteknesses of the tower and 
intennedlate secuons. 2465 and 2470. are toss than the wall thickness of the upper 
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section 2475 in orxler to optimally facilitate the radial expansion of the expandable 
tubular member 2430. in a preferred embodiment, the lower section 2465 of the 
expandable tubular member 2430 Is coupled to the mass 2450. 

In a preferred, embodiment, the expandable tubular member 2430 is further 
provided substantially as disclosed In one or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 virfien 
the expansion cone 2435 is 9xially displaced relative to the expandable tubular 
member243p.. 

In a pretenred enribodlrnent, the expansion cone 2435 Is provided 
substantially as disclosed In 6ns or more of the following: (i) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 26701.3.02. filed on 
15 12«/1999. which claimed the benefit of the filing dale of U.S. prx»vi8ional patent 
application no. 8W111^, attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U-S' 
utility patent applleatioh serial no. 09/510.913, attorney docint no. 25701.7.02. filed 
on 2C3Q000. which claimed the benefit of ttie filing date of U.S. provisional 
application no. 60/121.702, filed on 285/1999; (3) U.S. utility paterA application 
20 serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10«000. which 
claimed the benefit of the filing date of U.S. provisional appllcatkm no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent appficatton serial no. 09/440.'338,' 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the fiUng date of U.S. provisibnai application no. 60/108.558. attorney docket no. 
25 25791.9. filed on 11/16.1998; (5) U.S. provlstonal patent application no. 60/183.546. 
filed on 2/18«0b0; (6) U.S. utility patent applic^n no. 09«23.460. attorney dc^et 
no; 25791.11.02. filed on 3/10«006. which claimed tt>e benefit of ttie filing date of 
U.S. provlstonal appitoatton no. 60/124.042. filed on 3/1 1/1999; (7) U.S; utility patent 
appBcatton no. 00«12.895. attorney docket na 25791.12.02. filed on 2/24/2000, 
30 whk^ claimed ttie benefit of ttie fiflng dates of U.S. provlstonal application no. 
60^21.841, attorney docket no: 25791.12. fitod on 2/26/1999 and U.S. provlstonal 
appitoation no. 60^54.047, attorney docket no. 25791.20. fitod on 9/16/1999; (8) 
U.S. utiRiy application no. 09«11.941, attorney docket no. 25791.16.02. fitod on 
2/24/2000. which dalmed ttie benefit of ttie fiUng date of U.S. provlstonal serial no. 
60/121.907. attorney docket no: 25791.16. fitod on 2«6/1999; (9) U.S. utility patent 
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application no. 09/588.946. attorney docket no. 25791 .1 7.02, fited on June 7. 2000. 
wtiich daimed the l)enem of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appKcation no. 09/559.122, attorney docket no. 25791.23.02, filed on 
5 4/26/2000, which claimed the benefit of the filing date of U.S. provistonal applicatkm 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
prowiskxial applkatkxi no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
10 60/162.671, attorney docket no. 25791 .27, filed on 1 1/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent applioatton no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228. 
attorney docket no. 25791.39, fited on 11/1^1999, the disclosures of which are 
IS • i n corporated herein by reference. 

The coupling 2440 is preferebiy coupled to the support member 2425 and 
the expansion cone 2435. The coupling 2440 is prefSMabiy adapted to convey, 
eladricai, ooiranunteation. ahd/or liydrauito signals to and/or firam the packer 2445. 
The coupling 2440 may be ariy rtumb^r of oonvehUonal suppiort meriibers such as. 
20 for exampte, commercially ayailable sitek wire, braided wire, cdled tubing, or driUng 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupted to the tower sectton 2465 of the expandabte wellbore casing 
2430. The packer 2445 is preferably adapted to provide suffident fricttonal force to 
support the tower sectton 2465 of the expandabte wellbore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conVenttonal oommerdally 
availabto packers. In a prafened embodiment, the packer 2445 is an RTTS packer 
avaitabte from HaNiburton Energy Servfces in order to optimally provtoe muitipte sets 
and reteases. In an alternative embodiment, hydrauUc slips may be substituted for, 
or used to supptentorit, the packer 2445. 

The mass 2450 te preferably coupted to the lower section 2465 of the 
expandabte tubuter menriber 2430. The rnass 2450 is preferably seteded to provkte 
a tenslte toad on the tower sectton 2465 of the expandabte tubular member 2430 
that rariges from about 50 to 100 % of the yield point of the upper sectton 2475 of 
the expandabte tubirfar member 2430. In thte manner, when the packer 2445 is 
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released, the 9xial force provided by the mass'2450 optirally radially expands and 
extrudes the ex|>andable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surte 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing mernber 2456 is preferably adapted to fluididy seal the Interfece between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper sealing member 2455 may be any 
number of coiivantlonal commercially available sealing rnembers. In a preferred 
enibodiment. the upper sealing member 2455 is vlton rubber in order to optlmally 
10 provide load carrying and pressure sealing capacity. 

The lowr sealing mernber 2460 is prWerably coupled to the outside 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing member 2460 Is prefierably adapted to fluididy ^l ihe Interface between 
the radially expanded upper section 2475 of ihe expandable tubular member 2430 
15 and the open hole wellbore secHon 2405. The lower sealing member 2460 may be 
any number of ooiwentlonal commercially available eeallnomembere In a preferred 
embodinront, the lower sealing member 2460 is vHon nibber In order to optimally 
provide lead bearing and sealing capad^. 

As illustrated in FIG. 24a, the apparatus 2420 is preferably positioned within 
20 the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandable tubular member 2430 positioned in overlapping relatibn to the wellbore 
casing 2400. In a preferred embodiment, the weight of the mass 2450 Is supported 
by the support member 2425. the expansion cone 2435, the coupling 2440. the 
padwr 2445. and the lower section 2465 of the expandable tubular member 2430. 
25 In this manner, the intermediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450 

As iflustraled In HQ. 24b. in a preferred embodiment, the packer 2445 is 
then released ftoni oorinecfion with the lower section 2465 of th^ 
menfcer 2430. In this manner, the mass 2450 is preferably now supported by the 
30 suivort number W25. expansion oorie 2436. and th* lower and intend 
sections, 2465 ^nd 2470.,of the expandable tubular member 2430. in a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radi% expanded by. and extnjded off of. the expansion cone 
2435. In a prefBired embodiment, during the extnjsion process. th6 position of the 
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support member ^425 is adjusted to ensure an overlappir^ relation between the 
expandable tubular member 2430 and the wBttMiB casing 2400: 

In an alternative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 
member 2430 and the wellbore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably pemiitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member2430. 

As Blustrated in FIG. 24c. in a preferred embodiment, after the expandable 
tubular member 2430 has been oornpletely extruded off of the expansibn cone 2435, 
a new secUqn of wellbore casing is fbnned that preferably includes the radially 
expanded tubular mend»r 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or form weiibore 
casings, p^ines. and structural supports. 

In an aNemalive embodiment, the nrass 2450 b positioned on top of Ihe 
upper sedipn 2475 of the tubular member 2430. In a prefBrrad embodiment, the 
mass 2450 is tebricsted ifirom a thick waHejcl tubular member that Is concentric with 
respect to the support member 2425. and also rests on top of the upper section 
2475 of the tubular member 2430. in this msmrter. when the expansion cone 2435 
exits the tubular member 2430. the mcpansion cone will carry the mass 2450 out of 
the weiibore 2405. 

Ftofening to FIGS. 25a to 25c an alternative embodiment of an apparatus 
and method for cmipling an expandable tubular niember to a preexisting structure 
win now be described. Refening to F^, 25a, a wellbore casing 2500 and an open 
hole wenbore section 2505 ^re positioned within a subterranean fomnation 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
positioned in any wlentaflon from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, ian apparatus 2520 is utilized to form a new 
section of wellbore casing WNhIn the open hole welli)ore 8ection'2$05. hitore 
generally, the apparatus 2520 Is pre(erably utilized to fbffn or repair vKeHboro 
casings. pipeUnes. or stnjctural supfxtrte. 

The apixaratus 2520 preferably includes a support member 2525. an 
expandable tubular member 2530. ah expansion cone 2535. a chamber 2440. an 
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end plate 2545. one or more upper seating members 2555, and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surface 
location. The support member 2525 Is fUrtlisr coupled to the expansion cone 2535. 
5 -me support member 2525 is preferably adapted to convey fluldic materials to and/or 
from the chamber 2540. The sijpport member 2525 may. for example, be 
conventional comnwrclally available slick wire, braided vwre. coiled tubing, or drilling 
stock material. 

The expandable tubular member 2530 is removably coupled to. the 
10 expanston con^ 2635. in a prelened embodiment, the expandable tubular member 
2530 further inchides one or more upper and kwer sealing members. 2555 and 
2560. on the outskte surface of the expandable tubular member 2530 in order to 
optimally seal the inferf^ between the expandable tubular member 2530 and the 
weObore casing 25po and the open hole weHbore sectton 2505. 
15. a preferred eiiAodlment. the expandable tubular 

Includes a hwver sedkm 2565, an intermediate sadton 2570. and an upper sedkm 
2530. In a pfvfoned embodiment, ttie watt thicknesses of the tower and 
IntemiedlatB sectioh?. 2565 and 2570. are iesa than the wall thickness of the upper 
sectfen 2575 in order to opUmalbr facilitate the radial expanston^of the expandable 
20 tubular member 2530. 

In a preferred embodiment, the tower sectton 2565 of the expandable tubular 
member 2530 further includes the chamber 2540 and the end plate 2545. 

In a profeniBd embodiment, the expandable tubular member 2530 Is further 
provided substantially as disctosed in one or more of the following: (1) U.S. utility 

25 patent appllcatton serial no. 09/454.139. attomey docket no. 25791.3.02. fitod on 
120/1999. wMch claimed the benefit of the filing date of U.S. prpvistonal patent 
applfcaltoh no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utWy patent appitoatton serial no. (»/510,913. attomey docket no. 25791.7 02. filed 
on 2/23/2000, whtoh claimed the benefit of the filing date of U.S. previslonal 

30 appitoatton no. 60/121.702, fitod on 2Q5M999; (3) U.S. utility patent appllcatton 
serial no. 09^02.360. attorn^/ docket na 25791.8,02, fitod on 2/10/2000. which 
ctalmed the benefit ofthe filtog date of U.S. provtetonal application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent appllcatton serial no. 09/440,338. 
attomey docket no. 25791.9.02. fitod on 11/1$/1999. whtoh dalmed the benefit of 

35 the filtog date of U.S. provisional appllcatton no. 60/108.558. attomey docket no. 
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25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, wtiich claimed ttie benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2fi4l2OO0, 
which dafrned the benefit of the filing dates of U.S. provisional applicatton no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. piovistonal 
application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appltoafion no. 09/511,941, attorney docket no. 25791.16.02, filed on 
^4/2000, which claimed the benefit of the filing date of U.S. provfetonal serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appflcatton no: 69/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which dairned the benefit of the filing data of U.S. pravlstonal patent appDcatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utIIHy patent appRcatkm no. 08/559.122. attorney docket no. 25791.23.02, filed on 
'4/26/2000, whteh claimed the twneRt of the filing date of U.S. provisional appflcaUon 
no. 60/131.106. attorney docket na 25791;23. flIiMi on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203. attorney docket no. 25791^5. filed on 
7/29/1999; (12) U.S. provisional applkatton no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1699; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/19^. (14) U.S. provistonal 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent appllcatton no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appllcatton no. 60/165^8, 
attorney docket no. 25791.39. fifed on 11/12/1999. the disctosures of whtoh are 
incorporated herein by reference. 

The expanstoh cone 1^ Is preferably coupted to the support member 
2525. The expansion cone 2535 is further prtferably removably coupled to the 
expandcMe tubular member 2530. The expanston cone 2535 is preferably adapted 
to radially expand the mpemdatrie tubular member 2530 when the expanston cone 
2535 b axialiy displaced retative to the expandable tubular member 2530. The 
expanston cone 2535 is further prefBraUy adapted to convey fiuklto materials to 
andtor from the chamber 2540. 

In a preliBnfed einbodiment, the expanston cone 2535 Is provkied 
substantially as disctosed In one or more of the foUpwing: (1) U.S; utility patent 
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application serial no. 09/454.139. attorney docket no. 25791.3.02. , filed on 
12/3/1999. which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 11.293. attorney docket no. 25791.3. filed on 1^/1998; (2) U.S. 
utility patent applteation serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
5 on 2/23/2000. which claimed the t)enefit of the filirig date of U.S. provistonal 
appik:ation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appHcatkm 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the Iwnefit of the filing date of U.S. proviskmal applkatton no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
10 attorney docket no. 25791.9.02. filed on 1 1/15/1999, wNch claimed the benefit of 
the filing date of U.S. provisional applicatk)n no. 60/108,658, attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, 
filed oh 2/18/2000; (8) U.S. utility patent applteaOon no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10«X)0. whtoh daimed the benefit of the filing date of 
15 U.S. provistonal applkatlon no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appOcatton no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
whteh clain[ied the benefit of the filing dates of U.S. provisional appUcatton no^ 
60/121,841, attorney docket no. 25791. 12,- filed on 2/26/1999 and U.S. provistonal 
applk»tton no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
20 U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. whfch claimed the benefit of the filing date of U S. provisional serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U,& utility patent 
applicatton no. 09^88,946. attorney docket no. 25791.17.02. fitod on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provistonal patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/28/2000. virtiteh claimed the benefit of ttw filing date of U.S. provisional application 
no. «0/131,i06, attorney docket no. 25791.23, fited on 4/26/1999; (11) U.S. 
provWonal application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/28/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
25791.26. fited on 7/8/1999; (13) U.S. provistonal patent appBcaUon serial no. 
60/162,671, attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S. provistonal 
applteation no. 60/159,039, attorrwy docket no. 25791.36, fited on 10/12,1999; (15) 
U.S. provistonal petent applteation no; 60/159.033, attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
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attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of vvhich are 
incorporated herein tiy reference. 

The chaml)er 2540 is defined by the interior portion of the lower section 2S65 
(rf the expandable tubular member 2530 below the expansion cone 2535 and above 
5 the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic materials having a hli9her density than the fluidic materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530: The upper 

10 seafeng member 2555 is preferably adapted to ffuididy seal the Interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper sealing member 2555 may be any 
number of conventional commerdalty available sealing members. In a preferred 
embodiment, the upper sealing member 2555 is viton rubber in order to optimally 

15 provide load carrying and pressure sealif^ capacity/ 

The lower sealing member 2560 is preferably coupled to the outside surface 
of the uppBT sedtloh 2575 of the mpandable tubular member 2530. The lower 
sealing member 2560 is preferably adapted to fluldidy seal the interteoe between 
the radially expanded upper section 2575 of the expandable tubular member 2530 

20 and the open hole wellbore section 2505. The lower sealing member 2560 may be 
any number of conventional oonrnerdally availabie sealing members. In a prefen^d 
embodlrmnt. the lower sealing member 2560 is viton rubber In order to optlmally 
provide load carrying and pressure seallrig capacity. 

As illustrated in f^lQ. 25a, the apparatus 2520 Is preferably positipned within 

25 the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubuter member 2530 positioned in overlapping relation to the wetibore 
casing 2500. 

As illustrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater tt^n the density of the fluidic notorial within the region 2585 outside 

30 of the expandable tubular member 2530 is injected into the diamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure between tiie chamber 
2540 and the region 2585, due to the dilterenoes in flirid densities of these regions* 
causes the expandabte tubular member 2530 to be radially expanded by, and 
extruded off of, the expansion cone 2535. In a preferred embodiment, during the 

35 extrusion process, the position of the support member 2525 is adjusted to ensure an 
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overlapping relation between the expandable tubular member 2530 and the wellbore 
casing 2500. In a preferred embodinfient, the quantity of the fluidic material 2580 
initially Injected into the chamber 2540 Is subsequently increased as the size of the 
chamber 2540 increases during the extrusion process. |n this manner, high 
5 pressure pumping equipment is typlcatly not required, or the need for it is at least 
minimized. Rather. In an exemplary embodiment, a column of the fluidic material 
2580 Is maintained withiri the support merhber 2525. 

In an alternative embocfirnent. a compressible cement and/or epoxy is 
i^ected into the annular space between the unexpanded portion of the tubular 
0 member 2530 and the weflbore ca^ 2500 before andtor during the extnision 
process. The compressible cement and/or epoxy is then preferably pennitled to at 
least partially cunei prior to the inWatiQn of the radiaf expansion process. In this 
manner, ah annular stoictunii support wkI fluidic seal is provided around the tubular 
member2l^. 

As ihjstrated in FIG. 2Sc. In a preferred eriibodirTient, after the expandable 
tubular member 2530 has been ampletely extruded off of the expansion cone 2535. 
a new sectkm of wdlbore casing is. Ibnrad that prelierably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus ^20 is used to repair or fbrm wellbore 
casings, pipelines, and structural supports. 

Referring to FIGS. 26a to 26c, an altemative embodiment of an apparatus 
and method for coupling an expandable tubular nwmber te a preexisting stnicture 
will now be described. Referring to Fig. 26a, a wellbore casing 2600 and an open 
hole wellbore section 2605 are posWoned within a subterranean formation 2610. 
The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientetion from the vertical direction to approximateiy the 
horizohtel'dlrection. 

in a preferred embodiment, an sqiparetus 2620 is utilized to fbrni a new 
section of wellbore casing wjthin the open hdte weHbore seetloh 2605. lUlore 
genw^, the apparates. 2620 is proteraUy utHziMl to fbnn or repair wellbore 
casings. pipeUnee. or einjctural suppprts. 

The apparatus 2620 preferably includes, a support mem^ 2625. an 
expandabte tubular nrnvber 2630. an expansion oone 2635. a sup joint 2640, an 
end plate 2546, a chamber 2650. one or more slip members 2655. one or more 
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sealing members 2670. one or more upper seaKng members 2675. and one or more 
lower sealing members 2680. 

Tlie support member 2625 Is preferably adapted to be coupled to a surfeoe 
locaton. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey flukJic materials to and/or 
from the chamber 2840. The support member 2625 may. for example, be 
conventional commerdaily available slick vyire. braided wire, coiled tubing, or driling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 
expanskm cone 2835. in a preferred embodiment, the expandable tubular member 
2630 further includes one or more upper and lower sealing members. 2875 and 
2680. on the outside surface of the exparidable tubular member 2630 in order to 
optimally seal the intarCace between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole wellbore sedton 2605. 
15 In a prefeirad embodiment, the expandable tubular member 2630 further 

includes a kMver section 2685. an Intemwdiate sectton 2690. arid an upper section 
2695. in a preferred embodiment, the wall thteknesses of the lower and 
mtormadlate secttons. 2685 and 2690. are less tharf the wail thfc:lmess of the upper 
sedton 2695 In order to optimally fedlttate the redlal expanston of the expandable 
tubular member 2630. 

In a prelierred embodiment, the tower sectton 2685 of the expahdabto tubular 
member 2830 houses the slip joint 2640, the end plate 2645. the sHps 2655. and the 
sealing numbers 2670. In a preferred embodiment, the intertor portton of the tower 
section 2685 of the expandable tubular member 2630 below the expanston cone 
2635 and above the end plate defines the chamber 2650. In a preferred 
embodiment, the lower sectton 2685 of the expandable tubular member 2630 further 
indudes one or more of the anchoring devices described above with reference to 
RGS. 1ato25c. 

In a preferred embodiment, the expandable tubutar member 2630 is further 
piovWed substantially as disdosed In one or more of the following: (1) U.S. utility 
patent appHcation serial no. 09^454.139. attorney dodcet no. 25791.3.02. filed on 
12«/1099. wMch daimed the benefH of the filing date of U.S. provistonal patent 
appBcatton no. 6W111.2W. attorney dodcet ho. 25791.3. filed on 12^/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. fitod 
on 2«3«000. whtoh daimed the benefit of the filing dale of U.S. provistonal 
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application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338! 
5 attorney docket no. 25791.9.02. filed on 1 1/15/1999, which claimed the tienefit of 
the filing date of U.S. provistonal applteation no. 60/108.558. attorney docket ho. 
25701.0, filed on 11/16.1998; (5) U.S. provismnal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25701.11.02. filed on 3/10Q000. whteh Claimed the benefit of the filing date of 
10 U.S. provistonal applteatton no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
applicaUon no. 09/512,895. atlomey docket no. 25791. 1Z02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. pravtetorial applteatton no. 
60/121.841, atlomey docket no. 25701.12, filed on 2^6/1990 and U.S. provisional 
application no. 60/154.047, atlomey docket nO; 25791.29, filed on 9/16/1999; (8) 
15 U S. uBBly applicatkm no. 00/511.041. attorney docket no. 25701.16.02. filed on 
2«4/2000, whKh claimed the benefit of the fifing date of U.S. provishMial serial no. 
60/121,007. atlomey docket no. 25701.16, filed on 2/26/1090; (0) U.S. uUity patent 
applicatkwi no. 09/588.046, attorney docket no. 25791 .17.02. filed on June 7, 2000. 
whteh claimed the benefit of the filing data of U.S; provlstorial patent application 
20 serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. atlomey docket no. 25791.23.02. filed on 
A/2R/2Q00, which claimed the benefit of the filing date of U.S. provlstonal applk»tion 
no. 60/131,106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applkxrtton no. 60/146,203^ attomey docket no. 25791.25. filed on 
25 7/20/1090: (12) U.S. provl$k)nal applteatkm no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9^999; (13) U.S. provisional patent appllcatton serial no. 
60/162.871. atlomey docket no. 25701.27. filed on 11/1/1999; (14) U.S. provlstonal 
appPcatton no. 6Q/150,(»0. attorney docket no. 25701.36. filed on 10/12,1099; (15) 
U.S. provlstonal patent appbcatton no. 60/159.033. atlomey ctocket no. 25791.37, 
30 filed on 10/12/1000; and (16) U.S. provlstonal patent appBcatton no. 60/165,228, 
atlomey docket no. 25701.30, fited on 11/12/1000. the disctosures of whtoh are 
incorporated herein 1^ reference. 

The expanston cohe 2635 Is preferably coupled to the support mernber 262^ 
and the slip Joint 2640. The expansfon pone 2635 Is further preferably removably 
35 coupted to the expandabtoi tubular member 2630. The expanston cone 2635 is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 Is axlally displaced relative to the expandable tubular 
member 2630. The expansion cone 2835 Is further preferably adapted to convey 
fluidic materials to and/or from the chamber 2650. 
5 In a preferred embodiment, the expansion cone 2635 is further provided 

substantially as disclosed In one or more of the following: (1) U.S. utOity patent 
application serial no. 09W54,13.9. attorney docket no. 25791.3.02. filed on 
12/3A1999, which claimed the benefit of the ffling date of U.S. provisional patent 
application no. 60/111.293, attorney dodcet no. 25791.3, filed on 12^/1998; (2) U.S. 
10 utflity patent application serial no. 00/510,913, attomey dodtet no. 25791.7.02, fUed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2«5/1999: (3) IJ.S. utility patent application 
serial no. 08/502.350. attomey dddtet no. 25791 :8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisibnai application no. 60/119,611, 
15 attomey docket no. 25791.8; (4) U.S. utility pdtent appOcatkMi serial no. 09/440,338, 
attomey docket no. 25/91.9.02^ filed on 11/15/1999. whtah claimed the benefit of 
the filing date of U.S. provlstonal appUcatkxt no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provlstonal piatent application no. 60/183.548, 
filed on 2/18/2000; (6) U.S. utility patent appHcatton no. 09^.460. aOomey docket 
20 no. 25791.1 1.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal applicatton no. 60/124.042. filed on 3/1 1/1999; (7) U.S. ulility patent 
application no. 09/612.895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
whfch claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121,841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
25 appHcatton no. 60/154,047. attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utHity applicatton no; 09/511.941, attomey docket no. 25791.16.02. filed on 
2/24/2000. whteh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.007, ^tomey docket no. 25791.16. fited on 2«6/1090; (9) U.S. uflHty patent 
applteafion no. 08/588,946, attorney docket no. 25701.17.02, filed on June 7, 2000. 
30 whteh dainwd the benefit, of the filing date of U.S. provistonal patent application 
serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1899; (10) U.S. 
unity patent appRcaUon no. 09/559.122. attomey docket no. 25791.23.02, fited on 
4/26«000. whteh claimed the benefit of the fiHng date of U.S. provistonal appUcation 
no. 60/131,106, attomey dockat no. 25791.23. fited on 4/26/1999; (11) U.S. 
35 provistonal applteatton no. 60/146.203. attomey ctocket no. 25791.25. fited on 
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7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney dodcet no 
26791.26. filed on 7/9/1999; (13) U.S. provsional patent applicatiori serial no' 
60/162.671. attorney docket nb: 25791.27. filed on 11/1/1999; (14) U.S provisional 
appncatfon no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent apptnatkm na 60/159.033. attorney docket no 25791 37 
filed on 10/12/1999; and (16) U.S. provlstonal patent appllcatfon no. 60/165.228' 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of whfch are 
incorporated herein t»y refefence. 

The slip joint 2640 is coupled to the expanston cone 2635 and the end plate 
2645. THe slip Joint 2640 Is preferably adapted to pemiit the end plate 2645 to be 

axlallydl8plaoedrelalivetothee)(panstoncpne2635. In this manner, the size of the 
diamber 2650 is vartable. The slip joint 2640 may be any number of conventional 
oommerciaily available slip jdinls modified In accordance with the teachings of the 
present disctosure. 

The slip joint 2640 preferably includes an upper member 2e40a. a resilient 
member 2640b. and a k>wer member 2640a -The upper member 2640a Is coupled 
to the expanston cone 2635 and the resBiBnt member 2640b. The upper member 
2640a is movably coupled to the tower member 2640b. The upper meiiiber 2640a 
preferably Includes one or more fluW passages 2640aa that pemitt the passage of 

fluidte materials. The tower member 2640b is coupled to the end plate 2845 and the 
resilient member 2640b. The tower member 2640b is movably coupled to the upper 
member '2640a. The lower member 2640b preferably Includes one or more fluW 
passages 2640ba that pemiit the passage of fluidto materials. The resUient member 

2640c Is coupled between the upper and tower members. 2640a and 264db The 
resiiieiit member 2640c is preferably adapted to apply an upward axial force to the 
end piale 2645. 

The end plale 2645 is ppupted to the slip Joint 2640. ttie slips 2855. and the 
sealing membere 2670. end plate 2645 Is preferably adapted to seal off a 
portton of the Inteftor of the tower section 2685 of the expandabte tubular member 
2630. The end plate 2845 further adapted to define, in comwnatton With the 
expandable tubular member 2630. and the expanston c0n» 2635. the chamber 
2650. 

The chamber 2650 Is defined by the intertor portton of the lower sectton 2685 
of the expandabte tubular member 2630 betow the exi>anston cone 2835 and above 
the end plate 2645. In ia prefened embodfcnent. the-pressurization of the chamber 
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2650 causes the expansion cone 2635 to be axially displaced and thereby radially 
expand the expandable tubular member 2630. The chamber 2650 is preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 arid end plate 2645 are axially displaced within the 
expandable tubular member 2630. 

The snps 2655 are coupled to the end plate 2645. The slips .2655 are 
preferably adapted to perrrilt the end plate 2645 to be displaced in the upward axial 
direction: but prevent axial displacement of the end plate 2645 in the downward 
cllrectlon. In this manner, the chamber 2650 pressurized by injecting fiuidic 
materials Into the chamber 2850. Because the end plate 2645 is maintained In a 
substantially stationary position, relafive to the expandable tubular member 2630. 
during the injection of pressurized fiuidic materials into the chamber 2650. the 
pressurization of the chami)er 2650 preferably axially displaces the expansion cone 
2635. In a preferred eirtbodlment, when the slip joint 2640 Is fully extended, the sHp 
Joint 2640 then displaces the end plate 2645 in the upwanJ axial direction. In a 
preferred embodiment, when the spring force of tlie elastic member 2640c of the sOp 
joint 2640 is greater than the fiuidic pressurization force within the chamber 2650. 
the end plate 2645 is displaced In the uiwvqrd asdal direction. 

The sealing members 2670 are cou0ied to the end plate 2645. The seaing 
members 2670 are fiirttier preferably sealingly coupled to the interior walls of ttte 
expandable tubular member 2630. In this manner, the chamber 2650 Is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The upper 
sealing member 2675 is preterabjy adapted to fluididy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the weH)ore casing 2600. The upper sealing member 2675 may be any 
number of conventionai commercially available sealing members. In a preferred 
embodiment, the upper seaHng member 2675 is viton rubber in order to optimally 
provide load carrying and pressure sealbig capadly. 

The lower sealing rnember 2680 is preferably oNjpted to the outeMe surface ^ 
of the upper section 2695 of the exparxlable tubular member 2630. The lower 
sealing member 2680 is preferQbly adapted to Huidicly seal the interface between 
the radially expanded upper section 2695 of the expahdable tubular member 2630 
and the open hote welbore section 2605. The lower seallrig member 2680 may be 
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any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2680 is vtori rubber in oider to optirriaUy 
provide load carrying and pressure sealing capacity. 

As illustrated in FIG. 26a, theapparatus 2«20 is preferably positioned within 
the welibore casing 2600 and the open hole wellbore section 2805 with the 
exparidabie tubular member 2630 positioned in overlapping relation to the weVbore 
casing 2600. In a preferred embodiment, the lower section 2685 of the expandable 
tubular merrtbeir 2630 is then anchored to the open hole weUbore section 2605 using 
one or more of the apparatus and methods described above with reference to FIGS. 
1ato2Sc. 

As DkiistratBd in FIQ. i26b. the radial expanston of the mpandable tubular 
mend)er 2630 is then Initiated by: (1) applying an upward ada\ force to the 
expansion cone 2635; andtor (2) pressurizing the chamber 2650 by injecting a 
pressurized fiuidic rnateriai into this chmber 2650. 

.in a preferred embodiment, the expandable .tidwlar niember 2630 is radially 
«cpanded by applying an upward aodal force to the expmston cone 2635. In a 
pr^erred embodiment, once the slip Joint 2640 is folly extended, the end plate 2645 
is then axidHy displaoed in the upward direction. In this manner, the end piate 2643 
follows the expansion cone 2635. In a preferred embodiment, the chamber 2650 is 
pressurized when the frictWnal forces exceed a prsdetennined value, in this 
manner, the axial displacement of the expansion cone 2635 is provided by applying 
an axial force that is seiecUvely supplemented by pressurizing the charrtoer 2650. 

in an alternative embodiment, a cornpressible cement and/or epoxy is 
irijected into the annular space between the unexpended portion of the tobular 
member ^30 and the wellbore casing 2600 before and/or during the extrusion 
process. The compressible cernent and/or ep<»|y is then preferably pernUtted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
rrtanner, an aitaular stnidural support ind fliddic seal is provided around the tubular 
member2630. 

As iltustretsd in FIG. 26c. In a prefened embodirnent. after the exp&ndabte 
tubular member 2630 has beert completely extnjded off of the expansion cone 2635, 
a new section of wellbore casing is fomted that praferat)ly includes the radially 
expanded tiriiuter member 2630 and an outer annular layer of a fiuidk: sealing 
material. More generally, the apparatus 2620 is used to repair or fbnn wellbore 
casings, pipelines, and stratitorel supports. 
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Referring initially to FIG. 27. a prefenred method 2700 of coupling an 
. expandable tubular member to a preexisting strocture includes the steps of: (1) 
coupling the expandable tubular member to the preexisting structure by axiady 
displacing an expansion cone; and (2) radially expanding the expandable tubular by 
5 applying direct radial pressure. 

In a prefened embodiment, as illustrated In FIG. 28. in step 2705, an 
expandable tubular member 2805 is coupled to a preexisting weHbore casing 2810 
positioned within a subterranean fomiation 2815. In a preferred embodiment, the 

wBbdre casing 2810 further indudes an outer annular layer 2820 of a fluidic sea^^^^ 
10 material such as, for example, cement The expandable tubular member 2805 may 
be coupled to the preexisting weilbore casing 2810 using any number of 
conventional commercially available methods for coupling an expandable tubular 
member to a preexisting structure such as. for example. puUing an expansion cone 

through a tubular member, or pushing an expansion cone through a tubular member 
15 using a pressurized fluidic material. In a pnaferredr embodiment, the expandable 
tubular member 2805 is coupled to the preexisting structure 2810 using one ormore 
of the apparatus and methods dtedosed in the following.' (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the fling date of U.S. provisional patent 
application no. 60/1 1 1.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appllcatton serial no, 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the 'benefit of the filing date of U.S. ftrttv^omA 
applteatipn no. 60/121.702. filed on 2^5/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791:8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. proviskMial appllcatton no. 60/119.611. 
attorney docket no, 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket rw. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional applteation no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. pfoviskxtal patent application no. 60/183,546. 
filed on 2/iaeooO: (6) U.S. utility patent applteatton no. 09/523.460, attomey d^et 
no. 25791.11.02, filed on 3/10«000. which daimed the benefit of the filing date of 
U.S. pravlstonal apptication no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
appticaflon no. 09/512.895. attorney dodcet no. 25791.12.02, filed on 2«4/2000. 
whidi daimed the benefit of the filing dales of U.S, provistonal application no! 
60/121.841, attorney dodwt no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
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appHcation no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the beneTA of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2^6/1999; (9) U.S. utHity patent 
applicatfon no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
whteh claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utlWy patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on. 
4(26/2000. whKh claimed the benefit of the fiflng date of U.S. provisional a^llcation 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S 
PRwiskml appltoatkm no. 60/146.203. attomey docket no; 25791.25. filed on 
7/28/1999; (12) U,s; proviskNial applicatton no. 60/143.039, attomey docket no. 
25791.26. filed ort 7/9/1W9; (13) U.S. provisional patent applicatton serial no. 
60/162.671. attorney dodcet no, 25791.27. file(i on 11/1/1999; (14) U.S. provistonal 
15 appflcatkm no. 60/159.039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent applicatkm no. 60/159.033. attomey docket no. 26791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applkation no. 60/165.228! 
attomey docket no. 25701.39, filed on ,11/12/1999, the drsctosures of which are 
incorporat&d herein by reference, in a prefen«d embodiment, the amount of radial 
20 expanstonprovWed in step 105 ranges from about 5% to 20%. 

In a preferred embodiment, as illustrated in FIG. 29, in step 2710, at least a 
portion of the expandable tubular member 2805 is further radially expanded by using 
a radial expansion tool 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expanston tool 2905 may be any number of 
conventional radial expansion tools suitable for applying direct radial pressure to a 
tubular member, in a preferred embodiment, the radial expanston tool 2905 is 
provWed substantially as disdosed on one or more of the following U.S. Patents: 
5,014.770 and 5.063.608. the dlsctosuies of which are incorporated herein by 
reference. In a pretened embodiment, the amount of radial expanston of tiie 
expandable tubular nnember 2805 provMed In step 2710 ranges up to about 5%. In 
a prefenBd embddiment. the radial cpntect pressures generated by the radial 
expansion tool 2005 in step 2710 range fhim about 5,000 to 140W psi. in order to 
optimally plastically defbnn tifte expandabte tubular Nnember 205 to the final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided in step 2705 is 
limited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting weilbore casing 2810. In this manner, the high compressive forces 
typicaBy required to radially expand the portion of the expandable tubular n^ember 
5 2805 that overlaps with the preexisting weilbore casing 2810 are optimally provided. 

in an altemative embodiment, the radial expansion in step 2705 radially 
expands the expandable tubular rramber 2805 to provide an inside diameter 
substantially equal to the insUe diameter of the pre-existing welltx)re casing 2810. 
In this manner, a mono<liameter weilbore casing is optimally provided. 

10 Thus, the method 2700 provides a 2-step radial expansion process that 

utilizes: (1) a relatively quick nnethod of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several altemative embodiirients, the method 2700 is used to form or 
repair weilbore cuings. pipelines, or sfructural supports. 

15 The method 2700 further prcyvides an apparatus amJ method for coupling an 

expandable tubular inembar to a preexisting structure. The expandable tid>ular is 
irtitMy coupled to the preexisting stmcture by axially displacing an expansion cone 
witNn the expandable tubular member. The expandable tubular member Is then 
further rediaHy expanded by applying a radial force to the expandable tubular. The 

20 apparatus and method have wide application to the fonmatibn and repair of wellbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
efftdent and reliable method for forming and repairing weilbore casings, pipelines, 
and structural supports. In a preferred implementation, the Initial radial expansion of 
the expandable tiibular member by axially displacing the expansion cone provide 

25 frcm about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tiibular member provides an additional radial 
expansion erf up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular member is optirhaily achieved in a time efficient and 
reliable manner This method and apparati^ is particularly useful in optimally 

30 creating profBes and seal geometries for liner tops and for connections between 
Jointed tubulars. 

A method of coupling an expandable tubular member to a preexisting 
structure has been described that includes positioning the titf)ular member and an 
expansion cone within the preexisting Structure, anchoring the tubular member to 
35 the preextetlng stmcture', axially displacing the expansion cone relative to the tubular 
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member by pulling the expansion cone through the tubular member, and lubricating 
the interface beAveen the expansion cone and the tubular member. Iri a prefenred 
embodiment, lubricating the interface between the expansion c(Kie and the tubular 
member includes: injecting a lubricating fluid into the trailing edge of the interface 
between the expansion cone and the tubular member. In a preferred embodiment, 
the lubricating fliM has a viscosity ranging from about 1 to 10,000 centlpoise. In a 
preferred embodiment, the injecting includes: ir^ecting lubricating fluid into a tapered 
end of the expansion cone. In a preferred embodinrient, the injecting includes: 
injecting lubriCQting fluid Into the area around the axial midpoint of a first tapered end 
of the expansion cone. In a preferred embodiment, the injecting includes: injecting 
lubricating fluid into a second end of the expansion oone. In a prefenred 
embodiment, the injecting includes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting lubricating fluid into an interior of the expansion cone. In a 
preferred embodiment, the injecting Includes: injecting tubricaUng fluid, through an 
outer surface of the expansion cone, In a preferred embodiment, the injedbig 
includes: ir^'ecUng the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. In b preferred embodiment, the lubricating fluid includes 
drilling mud. In a pr^rred embodiment, the lubricating fluid further iridudes: 
TorqTrim ill, EP Mudiib, and OrillN-Slid: In a preferred enrixKliment ttie lubricating 
fluid includes TorqTrim III, EP Mudiib. and Drill-N-Slid. In a preferred embodiment, 
the Interface between the expansion cone and the tubt^r mennber includes: coating 
the intertor surfece of the tubular member with a lubricant In a prefenred 
embodiment, lubricating the interface between the expansion cone and the tubular 
member includes: coating the interior surface of the tubular member with a first part 
of a lubricant, and applying a second part of the lubricant to the interior surface of 
the tubular member. In a preferred embodiment tt>e lubricant comprises a metellic 
soap. In a preferred embodiment, Iheiubricant is selected from the group consisting 
ofC-lajbe.10, C-PHOSM5^M.andC-PHpS-5^ In a preferred eiYibodiment the 
lubricant provides a sliding frictten coefRdefit of tess than about 0.20. In a preferred 
embodiment, the lubricant is chemically bonded to the intertor surteoes of the tubular 
members. In a preferred embodiment, the lubricant is mechanically bonded to the 
Interior surfaces of the tubular members. In a prefemed embodiment the lubricant is 
adhesively bmded to the interior surtece of the tubular members. In a preferred 
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embodiment, the lubricant includes epoxy. nrtolybdenum disulfide, graphite, 
aluminum, copper, alumlslllcate and polyethylenepolyamlne. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tutnilar member to the preexisting 
stnicture. and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
(»eferably includes: an annular member. irtclu<fing: a wall thidcness that varies less 
ttian about 8 %, a hoop yield strength that varies less than about 10 %, 
imperfections of less ttian about 8 % of the virall thickness, no failui« for radial 
expansions of up to about 30 %, and no nedcing of tt» waHs of ttie annular member 
for radial expansions of uq^ to about 25%. 

A method of coupilr^ a tubular member to a preexisting structure has also 
been described that Includes injecting a lubrtcaOrig fluid Into the preexisting 
structure, positioning the tubular member and an expansion cone wittiin the 
praexisting stnjdure. anchoring tiw tubular membec to the pieexisting structure, and 
axially displacing the expansion cone reiaUve to the tubular member by pulling the 
expanston cone through. the tubular member, in a preferred embodiment, the 
lubricating fluid includes: BARO-IAlB G0Lb>8EAL~ brand drilling mud lubricant 

A mettiod of coupling «n expandable tubular member to a preexisting 
structure has sdso been described tturt includes positioning ttie exparfdable tubular 
member and an exjaansion cone wittiin ttie preexisting structure, anchorfrig ttie 
expandable tubular member to ttie preexisting structure, and 
axially displacing ttie expansion cone relative to ttie expandable tubular member by 
pulling ttie expansion cone ttirbiigh ttie expandable tubular member. In a preferred 
embodiment, ttie expandable tubular mendier includes: a first tubular member, a 
second tubular member, and a ttireaded connection for coupling ttie firet tubular 
member to ttie second tubular member. In a preferred embodiment, ttie ttireaded 
connection includes: one or more sealing membera for sealing ttie interface between 
ttie first land second tubular membere. In a prefenred embodiment, ttie ttveaded 
connection comprises a pin and box ttireaded connection, in a preferred 
embodiment, ttie' sealing membere are positioned adjacent to an end portion of the 
ttireaded connection, in a preferred embodhnent. one of ttie sealing membere is 
posHloned atdjabwit to an end portion of ttie ttireaded connection; and wherein 
anottier one of ttie sealing membere is nM positidned adjacent to an end portion of 
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the threaded connection. In a preferreid embocfiment, a phiratty of the sealing 
members are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes poslttoning the expandable tubular 
member and an mpansion cone within the preexisting structure, anchoring the 
expandable tubuiar member to the preexisting structure, and 
axially displacing tiie expansion con© relative to the expandable tubular member by 
puUing the expansion cons through the expandable tubular member. In a preferred 
embodiment. th» expandable tubular member Inchides a plurality of tubular 
members having threaded portions that are coupled to one. another by the process 
oft coating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of Hie tubular members, and curing the sealant In a prefenred 
embodiment, the sealant selected from the group consisting of epoxies, 
themiosetting sealing compounds, curable seialing compounds, and sealing 
oonqiounds having polymerizabie materials. In a prefened embodiment, the method 
further includes: initialy curing the seaiaht prior to radially expanding the tiAular 
membere, iind fihalty curing the sealant after radially ej^anding the tubuiar 
members. In a prefened embodiment the sealant can be stretched up to about 30 
to 40 percent atfler curing wHhout failure. In a preferred embodiment, the sealant is 
resistent to conventioniri welbore fluidic materia. In a preferred embocfiment. the 
material properties of the sealant are substantialiy stabto fbr temperatures ranging 
from about 0 to 450 «F. in a prefened embodiment, the method fiirther Includes: 
applying a primer to the threaded portions of the tubgiar membere prior to coating 
the trveaded portions of the tubular members with the sealant. In a prefened 
embodiment, the primer includes a curiiig catalyst In a preferred embodiment the 
primer Is applied to the threaded pprtlon of one of the tubular members and the 
sealant is applied to the threaded portion of the other one of the tubular membere. 
In a prefemsd emt)odlment the primer includes a curing catal^ 

A method of coupling a tubular member to a preexisting structure has also 
bisen described that todudes positioning the tubular member and an expansion cone 
within the preexisting stnidure. anchoring the tubuter member to the preexisting 
stnidure. and axially displacing the expansion cone relatlva to the tubular member 
by pulling the expanston cone through the expandabto tubuter member. In a 
prefisrred embodiment the tubular member includes: a pair of rings for engaging, the 

110 



preexisting structure, and a sealing element positioned between the rings for sealing 
the interface t>etween the tutMJIar nnemt)er and the preexisting structure. 

A nnethod of coupling a tubular niember to a preexisting structi^re has also 
been described that Includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axialiy displacing the expansion cone 
relative to the expandable tubular member by pulling the expansbn cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes one or mora skits. In a preferred embodinr^nt» the stots are praivided at a 
preexpanded portion of the tubular mendier. In a pr^eired embodiment, the slots 
are provided at a npn-preexpahded portfbh of the tubular member. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positbning the expandable tubular nnember and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
mend)er to the preexistmg sfructira, and axialiy displacing the expansion cone 
relative* to the mpandable tubular member iyy pulling the expansion cone through 
the exparKiaUe tubular member. In a pretbrred embodiment, the tubular member 
includes: a first preexpanded portion, an intenmediate portion coupled, to the first 
preiBxpanded portion including a sealing element and a second preexpanded 
portion coupled to the intermediate portion. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positioning the expandable tubutar member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexteting structure, and axialiy displacing the expansion cone 
relative to the expandable tubular membier by pulling the expansion cone through 
the expandable tubular rhember by applying an axiaj force to the expanston cone. 
The axial force preferably includes a substantially constant axial force, and an 
increased axial fbroe. In a preferred embodiment, the increased axial force is 
provided on a periodic basis, In a preferred eifhbbdinnent the increased a^ 
is provided on a random basis. In a prefienBd embodiment, the ratio of the 
increased axial force to the substantially constant axial force ranges from about 5 to 
40%. 

A nriethod of coupling a tutiular member to a preexisting stmcture has also 
been described that includes positidning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
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structure, and axially displacing the expansion opne relative to ttie expandable 
tutnilar member by pushing and pullir^ the expansion cone through the exparidable 
tubular member. In a preferred embodiment, pushing the expansion corte Includes: 
injecting a pressurized fhjidic material Into contact with the expansion cone. 
5 A mettod of coupling a tubular membw to a preexisting structure has also 

been described that includes positionihg the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
stiucture, a}daily displacing the expansion cone relative to the tubular member by, 
pulling the expansion cone through the expandable tubular number, and injecUng a 
10 curable fluidic seaHng material between the tubular member and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of obu|^ a tiibUiar member to a preexisting staicture has also 
been described that includes positioning the tubular member and an expansion oone 
within the preexisting structure, anchoring the tutelar member to the preexisting 
15 structure by irioBasing the size of the expansion oorte, and axially displacing the 
mpanston cone relative to the tubular member puliing the expansion cone 
through the tubular member. 

A liiethod of oouplhg a tubular ineriiber to a preexisting stiucture ^h^^ 
bem described thanndudes positioning the tubular membeir ^ 
withb) the preexisting striicture, andioring the tubular member to the preexisting 
structure heating a portion of the tubular member, and axially displacing the 
expansim cone relative to the tubular member by pulling the expan^n oone 
through the tubularmember. 

A metfKxj of coupling an expandable tubular member to a preexisfing 
. structure has also been described that includes positioning the expandable tubular 
mend)er, an expansion cone, and an anchoring device within the preexisting 
structure, positioning the anchoring device above the expansion cone, anchoring the 
expandable tubular meriiber to the prewdsting structure using the anchoring device, 
and axialiy displacing the expansion cone. 

A iTwthod of ooupDng an expandable tubular member to a preexisting 
structure has also been describedi that Inichjdas positioning the tubular member and 
an expansion cone within the preexislir^ structure, explosively anchoring the tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the tubidar member. 
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A method of coupling an expandable tubular to a preexisting structure has 
also been described that includes fbdng the position of an expansion cone within the 
preexisting stnjcture, driving the expandable tubular member onto the expansion 
cone in a first direction, and axtally displacing the expansion cone In a second 
direction relative to the expandable tubular member, in a prefenred embodiment, the 
first and second directions are different 

A nniethod of coupling an expandable tubular member to a preexisting 
staicture has atso been described that includes placing the expandable tubular, an 
expanston oone» and a resilient anchor within the preexisting structure, releasing the 
resilient anchor, and axialiy displacing the expansion cone within the expandable 
tubular member. 

A rmthod of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandabUe tubular 
member, an expansion cone, and an anchor into the preexisting structure, anchoring 
the expandable tubular member to the preexisting structure by: pivoting one or more 
engagement elements, and axiaPy displacing the expansion cone. In a prefenned. 
embodiment, pivothg the engagement elements includes: actuating the 
engagernent elements. In a preferred embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluidic material onto the engagement 
elements. In a preferred embodiment, pivotirig the engagement elements Includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that Includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, placing a quantity of 
a fluidic material onto the expandable tubular rnember to anchor the expandable 
tubular member to the preexisting stmcture, and axialiy displacing the expansion 
cone. In a preferred embodiment, 0ie fluidic material comprises a barite plug. In a 
prefisnnBd enibodinient,ti)e fluidic rnateriai co^ 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning ttie expandiriMe tubular 
member and an expansion cone into the preexisting stmcture, anchoring the 
expandable tubular niember to the prsexteting structure by irijecUng a quantity of a 
hardenable fluidic materiafi into the preexisting structure, at least partially curing the 
harderiabie fluidic sealing material, and . 
axialy displacing the expansion cone. 
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A method of coupUno an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular memb^ in a downward direction. 

A method of coupling an expandable tubular member to a preexisting 
structure has ateo been described that IndiKies placing ttie 6)qpand^le tubular 
member and an expansion cone within the preexisting structure, injeding a quantity 
(rf a finst fluidic material having a first density into the region of the preexisting 
structure outside of the expandable tubular menrtber, and injecting a quantity of a 
second fluidic material having a second density into a portion of the expandabfe 
tubular member below the expansion ccme. in a preferred embodlmmt the second 
density is greater than the first density. 

A method of coupling an expandable tubular rmmber to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an ^(pansidn cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting stmcture, applying an axial force to 
the expansion cone, and pressurizhg an interior portion of the expandable tubular 
member below the expansion obne. 

A method of coupling an expandable tubular member to a preexisting 
sbructure has also been described that includes placing ttie expandable tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
fbroe to the expandable tubular member. 

An apparatus fdr coupling a tubular member to a preexisting structure has 
ateo been described that includes an expandable tubular member, an anchoring 
device adapted to couple the expandable tubular member to the preexisting 
structure, and an expansion cone movably coupled to tiie expandable tubular 
mend>er and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end, one or more grooves 
formed in ttie outer surface of tfie tapered first end, and one or more axial flow 
passaj^ fluidldy coupled to the grooves. In a preferred embodiment, ttie grooves 
Include drcurnferential grooves. In a prefenred embodiment, the grooves include 
spiral grooves. In a preferred embodiment the grooves are oohcentrated around 
the axial midpoint of the tapered portion cU fha housing. In a prefenred embodiment« 
the axial flow passages Include dxiai grooves. In a preferred embedment, the axial 
grooves are spaced apart by at least about a inches in the circumferential direbUon. 
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In a preferred embodinniertt. the axial grooves extend from the tapered fiist end of 
the Ixxly to the grooves. In a preferred emt>odiment, the axial grooves extend from 
the second end of the body to the grooves. In a preferred embodiment, the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
In a preferred embodbnent, the axial flow passages are positioned within the 
ho«ing of the expansion cone. In a preferred ernbodlment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a preferred 
embodiment, the axial flow passages extend from the tapered first end of the body 
to the second end <rf the body. In a prefenwl en*odlment, the axial flow passages 
extend from the second end of the body to the grooves. In a preferred en*odiment, 
one or more of the flow passages inchjde Inserte having restricted flow passages. In 
a preferred embocfiment. me or more of the axial flow passages include filters. In a 
preiierred embodiment, the cross sectonal area of the grooves is greater than the 
cross sectional ansa of the axial flow passages. In a preterTed embodiment the 
cross-sectional area of th6 grooyesi ranges from about 2X1(r* In* to 5X10-* In*. In a 
pr^erred embodimant, the cross^^onal area of the axial flow passages ranges 
from abbut 2X1(r* In* to SXICf* In*. In a preferred embodiment, the angte of attack 
of the first tapered end of the botjy ranges from about 10 to 30 degrees. In a 
prMerred embodiment, the gnxMes are concentrated in a trailing edge portton of the 
tapered first end. In a prefened embodiment, the angte of inclination of the axtel 
flow passages relative to the longitudinal axis of the expansion oone is greater than 
the angte of attack of the first tapered end. In a preferred embodiment, the grooves 
Include: a flow channel haying a first radius of cun^ture, a first shoulder positioned 
on one side of the flow channel having a second radhis of curvature, and a second 
shoulder positioned on the ottter side of the flow channel having a third radius of 
curvature. In a preferred embodiment, the first, second and thirt radii of cun^ature 
are substanttelly equal. In a prefen«d embodinrtent, the axtel flow passages include: 
a flow channel ha^ a first radius of curvature, a first shoulder positioned on one 
side of tha flow channel having a second radius of curvature, and a second shoulder 
po^ttoned on the other side of the flow channel having a third radius of curvature. 
In a preferted embo(fiment the fbst, second and third radii of cun^ture are 
substenttelly equal. In a preferred embodiment, the second radius of curvature is 
greater than the thfrd radius of curvature. 

An apparatus tor coupling an expandabte tubular member to a preexteting 
stnjdure has also been described that includes an expandabte tutelar member, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexlsthg structure, and an expansion cone movaWy coupled to the expandable 
tubular member and adapted to radially expand the expandable tubtilar member! In 
a prefened embodlnient. the expandable tubular member includes: an annular 
5 member, having: a waU thickness that varies less than about 8 %, a hoop yield 
strenpth that varies less than about 10 %; imperfections of less than about 8 % of 
the wall tMckntts. no feiiure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

10 An ^paratus fiM- coupling an expandable tubular member to a preexisting 

structure has also been dtecribed that includes an expandable tubular member, an 
anchoring device ^adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movaUy coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 

15 a preferred embodiment, the expandable tubular meihber includes: a first tubdar 
member, a second tubular member, and a threaded connection for coupling the first 
tubular member to the second tubular member, in a prefened embodiment, the 
threaded connection includes: one or more sealing members for sealing the 
Interface between the first and second tubular merrAers. In a preforied 

20 embodinwnt, the threaded connecHon comprises a pin a^ box threaded 
connection. In a prefened embodiment, the sealing members are positioned 
adjacent to an end portion of the threaded connection. In a preferred embodiment, 
one of the sealing members is positioned adjacent to an end portion of the threaded 
connection, and another one of the sealing members is not positioned adjacent to 

25 an end portion of the threaded connection. In a prefened embodbnent. the plurality 
of the seafing members are positioned adjacent to an end portion 'of the threaded 
connection. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure h» also been described that includes an expandable tubular member, an 
JO anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and ah expansion cone mbvably coupled to ttie expandable 
tiAMiiar member and adapted to radially exparid the expandable tubular member. In 
a preferred embodbnent; tlie expandable tubular member includes: a liayer of a 
lubricant coupled to the Interior surface of the tubular member. In a preferred 
15 embodiment, the lubricant comprises a; metallic soap. In a preferred embodiment. 
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the lubricant is selected from the group consfeting of C-Lube-10, C-PHOS-58-M, and 
C-PHOS-58-R. In a prefened embodiment, the. lubricant fwdvWes a sliding friction 
coefficient of less than about 0.20. In a prefened embodiment, the lubricant is 
chemically bonded to the interior surface of the expandable tubular member. In a 
preferred ofnbodlment, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular member. In a prefenred embodiment the lubricant is 
adhesively bonded to the interior surface of the expandable tubular member In a 
preferred embodiment, the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumisiicate and pp^thylenepolyamine. 

An apparatus for ooupling an expandable tubular member to a preexisting 
stnicture has also been dmcribed that Includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, arid an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferr^ embodiment, the expandable titular member includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of a 
sealant wWiln the threaded portions of the tubular members. In a preferred 
embodiment, the sealant. 1$ selectM frorh the group consisting of epoxies. 
thennosetting sealing compounds, curable sealing oonripounds, and sealing 
compounds having polymerizable materials. In a preferred embodiment, the sealant 
Includes an inttial cure cyde and a final cure cyde. In a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a prefened 
embodiment, the sealant is resistant to conventional wellbore fluidic materials. In a 
prefened embodiment, the material properties of the sealant are substantially steble 
for temperatures ranging from abou( 0 to 450 Ih a prefen^ embodiment, the 
threaded portiohs of the tubular manbers include a primer for Improving the 
adhesion of the sealant to the threaded portions. 

• An apparatu$ for coupling an expandaUe tubular member to a preexisting 
structure has also been described that Includes an expandable tubular member, an 
anchoring device adapted to ooupte the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandabte 
tubular member and adapted to radially expand the expandabte tubuter memt)er. In 
a preferred embodiment, the expandabte tubular member btcludes: a pair of rings for 
engaging the preexteting structure, and a sealing etemeht positioned between the 
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rings for sealing the interface between the tubular member and the preexisting 
stmcture. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisflng structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to redlalty expand the expandable tubular member. In 
a prefened embodiment, the expandable tubular member Includes one or more 
slots, in a preferred embodiment, the slots are provided at a preexpanded portion of 
the expandable tubular member. In a prefenred embodiment, the slots are provided 
at a non-preexpanded portion of the tutniiar member. 

An apparatus for coupling an expandable tubular rnember to a preexisting 
structure has also been described thait includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an e}9)ansion cone movably couplQd to the expandable 
tirfMJlar member and klapted to radjaiiy expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a first 
preexpanded portion, an imermediato portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion ooupled to 
the intermediate portion. 

An apparatus Tor coupling an expandable tubular member to a preexisting 
stmcture has also been ctescribed that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting stmrture, an expansion cone nioyably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular, member, and a 
valveabie fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described thdt includes a first support member, a second 
support member ooi«>led to the first support member, an expansion ewe coupled to 
the first support member/an expandable tobular member coupled to the expansion 
oope. and an anchoring device ooupled to the second support member adapted to 
couple the expandabte tububr nriember to the preexisting sjbruc^ In a preferred 
embodiment, the anchoring deyios is positioned above the expansion com. In a 
prriisrred embodiment, the outside diarrieter of the expansion cone is greater than 
the inside diameter of the expandable tubular member In a preferred embodiment, 

118 



the outside diameter of the expansion oone Is approximately equal to the outside 
diameter of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting, 
structure has also been described that includes a first support member, a second 
support number coupled to the first support member, an expansion cone coupled to 
the first support number, an expandable tubular member coupted to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular niember to a preexisting 
stnidure has also been described that Includes a support member, an expandable 
expansion oone coupled to the support member, and an expandable tubular 
member coupled to the expanston cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also bem described that irududes a support member, an expandable 
expansion oone ooupled to the support member, and an expandat>le tubular 
member coupiecl to the expandable expansion oone. in a prefemed embodiment, 
the expandable tubular member includes one or more anchorbig devices. In a 
preferred embodiment, the expandable tubular member iridudes a slotted end 
portion. 

An apparatus for ooupihg an expandable tobular to a preexisting structore 
has also been described that bftdudes a support mennber. an expansion cone 
ooupled to the support merM)er, an expandat>le tubular member ooupled to the 
expansion cone including one or more shape memory metal inserts, and a heater 
coupled to the support member In opposing relation to the shape memory metal 
inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has ateo been desQribed that indudes a support nrien^ 
an expanston cone ooupled to the support mwnber, an expandable tubular member 
coupled to the expandable expansion oone. and a resilient anchor coupled to the 
expandable tubular member. In a preferred embodiment, the resilient anchor 
includes a resilient scroll. In a preferred entixxliment, the resilient anchor includes 
one or more resilient amis. In a preferred embodiment, the resnierit anchor 
includes: one or more resilient radially oriented etements. In a preferred 
embodiment, the resHient anchor is adapted to mate with the expansion cone. 
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An expandable tubular member has also been described that includes an 
expandable titular body, one or mor? resilient panels coupled to the:expandM)ie 
tubular body, and a release member releasably ooupted to the reslient panels 
adapted to controliabiy release the resilient panels. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has ahso been described that inchides a support memt>er. 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular mertt«r. Including: one or more splices pivotally coupled to the 
expandable tubular member fbr mgaging the preexisting structure. In a preferred 
embodiment^ the apparatus further includes one or more conesponding actuators 
. for pivoting the spikes. 

An apparatus for ooupHng an expandable tubular member to a preexisting 
stoKture hce also been descilbed that includes a support member, 
an expansion oonsi coupled to the support member, an expandable tubular member 
ooupM to the expandable expansion cone, arid an anchor coupled to the 
eixpandable. tubular member, induding: one or more petal baskets pivotally coupled 
to the expandable tubular member. , in a pref^ned embodiment, the apparatus 
further includes orw or more oorrespondir^ actuators for pivoting the petal baskets. 

An apparatus for poupHrig an expandable tubular member to a preexisting 
stnidure has also been described that includes a support member, an expansion 
cone coupled to ttie support member, an expandable tubutar member coupled to the 
expanston cone, including: a steitted portkm provided at one end of the expandable 
tubular member. 

An apparatus for coupling an exprndabie tubular member to a preexisting 
stnidure has also been described that indudiBs a support m«fnber, an expansion 
cone, an expandable tubular member coupled to the expansion cone, a coupling 
devtoe coupled to the suppol member and an end portion of the expandable tubular 
member, and a mass coupled to the end portton of the expandable tubular member. 
In a prefened emboiflment. the weight of the mass is greater than about 50 to 100 
% of ttie yieU strength of the expandable tobular member. 

An apparatus for coupling an expendable tubular member to a preexisting 
structure has also been destiribed that includes a support member induding a fluid 
passage, an expenston cone coupled to the support member, an expandable tubu^ 
member coupled to the expansion cone, a sHp joint ooupiecl to the expanskxi cone. 
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an end plate coupled to (he slip joint, a fluid chamber coupled to the fluid passage, 
the fluid chanil)er defined by the interior portion of the mpandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 
described^ ttiat includes positioning the tubular member and an expansion cone 
wItWn the preexisting stmcture, axiaily displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first tubular member. In a 
preferred embodiment, axiaily displacing the expansion cone includes pressurizing 
at least a portion of the Interior of the tububr member. In a prerfMred embodiment, 
axiaily displacing the expansion cone includes: injecting a fluldic material into the 
tubular member. In a prefened embodiment axiaily displacing the expansion cone 
Includes: applying a tensile force to the expansicxi cone. In a preferred 
embodiment, axiaily displacing the expansion cone inclu<|es: displacing the 
expansion oone Into the tid}ular member. In a preferred embodiment, axiaily 
displacing the axpanskm oone includes: displacing the expansion cone out of the 
tubular member. In a pref^ired embodiment axialy dlsptadng the expansion cone 
radiaHy expands the tubular member by about 10% to 20%. In a preftered 
embodiment, allying direct racfial pressure to the first tubular menter radially 
expands the tubular member by up to about 5%. In a prafenvd embodiment, 
applying direct radial pressure to the tubular member Includes applying a radial 
fMce at discrete locations. In a preliarred en^Mdiment, the pre«dsting structure 
includes a wellbore casing. In a preferred embodiment, the preexisting stracture 
includes a pipeline. In a prtferred embodiment, the preexisting stmcture hdudes a 
structural siupport 

An apparatus also has been described that includes' a tubular member 
coupled to a preexisting stmcture. The tubular mernber is coupled to the preexisting 
stmcture by the process of: posltiohing the tubular member and an expansion cone, 
wHhin the preexisting structure, axiaily displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular member. In a 
preferred embodiment, axiaily displacing the ejqiansion cone includes: pressurizing 
at least a portion of the intertor <rf the tubular member. In a prefened embodiment, 
axiaily dbpladhg the expansion pone Includes: irijecting a fluidic material into the 
tubular member. In. a prefened embodiment, axiaily dlsptedng the expansion cone 
includes: applylr^ a tensile fprae to the expansion oone. in a prefened 
wrAodiment. axiaily displacing the mpanslon oone includes: displacing the 
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expansion cone into the tubular member. In a preferred embodiment, axlally 
dis(riadng the expansion cone includes: dteplacbig the expansion cone out of the 
tubuiar men^r. in a prrferred embodiment, axialiy displacing the expansion oone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodiment, applying direct 
radlaf pressure to the tubular member Includes applying a radial force at dtecrete 
locations. In a preferred embodiment, the preexisting structure Includes a weiibore 
casing. Ir» a preferred embodiment, the preexisting structure includes a pipeline. In 
a. prefened embodiment, the preexisting structure Includes a structural support. 

Althmqh this detailed description has shoWn and described Illustrative 
embodiments of the invention, this description contemplates a wide range of 
mocffications, changes, and substitutions. In some instances, one may employ 
some features of Ihe present invention without a corresponding use of the other 
features. Aoobrdingly, it is appropriate that readers should constme the appended 
daims broadly, and in a manner consistent with the scope cf the invention. 
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1. An apparatus, comprising: 

a tubular niemb^ coupled to a preexisting structure; 
wherein the tut)ular member Is coupled to the preexisting staiqture by the 
process of: 

positioning the tubuiar member and an expansion cone within the preexisting 
structure; 

axialiy displacing the expansion oone; 
removing the expansion cone; and ' 
applying direct radial pressure to ttie tubular member. 

2. The apparatus of ctaim i, wherein axialiy displacing the expansion cone 
Inchides: 

pressurizing at least a portion of the interior of the tubular miBmber. 

3. Th9 apparatus of daim 1, wherein axialiy displacing the expansion cone 
kndudes: 

injecting a fluidic nriaterial into the tubular member 

4. The apparatus of daim 1, wherein axialiy displadng the expansion cone 
indudes: 

applying a tsnsite force to the expanston cone. 

5. The apparatus of daim 1.vi«)erein axialiy displadng the expansi^ 
indudes: . 

displadng the expansion cone into the tubular member. 

6. The apparatus ofdaim i, wherein axialiy displadng the expansion 
indudes: 

displadng the expansidn oisne out of the tubular member. 

7. The apparatus of daim 1.whei)Bina)dally displadng the expansion 
radially expands the tubular member by 10% to 20%. 
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8. The apparatus of daim 1 , wherein applying direct radial pressure to the 
tubular nnember radially expands Ihe tulwlar rnember by up to S%. 

9. The apparatus of daim 1, wherein applying direct radial pressure to the 
tubular member includes applying a radial force srt discrete lo<»tions. 

10. The ^aratus of daim 1, whereiri the preexisting stnjcture indudes.a 
wellbore casing. 

11. The apparatus of daim 1 , whereiri the pre^dsting stnicture indudes a 
pipeline. 

12. The apparatus of daim 1 , wherein the prae)d8tihg structure indudes a 
strudural support. 
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1. A metlKxl of coupling an expandable tubular member.lo a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone withiri the preexisting 
structure; 

anchoring the tubular member to the preexisting stoicture; 

axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member, and 

lubricating the interface between the expansion cone and the tubular 
member. 

2. The method of dcdm 1 , wherein lubricating the interface betM«en the 
expansion cone and the tubular merTtf)er includes: 

injecting a lubrtartirtg fhjid into the traning edge of the Interface bet^ 
expansion cone ^ the tiixjlar mernber. 

3. The method of claim 2. wherein the lubridating fluid has a vi8oosit)rr« 
finm about 1 to 10,000 oentipoise. 

4. The method of 2. wherein the infecting includes: 
injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of claim 2, wherein the irijecting includes: 

injecting lubricating fluid into the area around the axial midpoint of a f^ 
tapered end of the expansion cone. 

6. The m^hod of daim 2, wherein the injeding indudes: 
injecting lubricating fluid into a second end of the expansion cone. 

7. The method of daim 2. wherein the injecting Indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 

8. The method of daim 2. wherein the injecting indudes: 
lr\jeoHng lubricating Huid bito an interior of the expansion cone. 
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The method of daim 2, wherein the Injecting includes: 

injecting Itdxtoating fluid through an outer surface of the expansion cone. 



5 10. The nriethod of daim 2, wherein the injecting includes: 

injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. 

11. The method of daini 2, wherein the lubricating fluMc^ 
10 drilling mud. 

1Z The m^pd of daim 2, wherein the lubricating fluid further indudes: 
TorqTrlm III; . 
EPMudiib;and 
15 DrUIN-SUd. 

13. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrimlll; 
EP MUdtib; and 
20 DrillN^id. 



14. The inethodcrf daim 1. wherein lubricating the interface between^ ^ 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a lubricant 
25 n 

15. The method of daim 1 , wherein Igbricating the interfeice between the 

expansion cone and the tubular member indudes: . 1 

coating the ihterior .suriE»e of the tubular men^ 
lubricant; and . 
30 applying a second part of the lubricantio the interior surface of the tubular 

member. -n 

16. The method of ddm 14. wherein the lubricant comprises a metsrilic soap. 
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1 7. The method of dalm 14, wherein the lubricant is selected from the group 
consisting of C-Lut)e-10, C-PHOS-58-M, and C-PHOS-58-f^ 

18. The method of daim 14. wherein the lijd>ricant provides a sliding friction 
ooefRcient of less than about 0.20. 

19. The method of daim 14. wherein the l(d)rteant is chemically bonded to the 
interior surfaces of the tubular members. 

20. The method of daim 14. wherein the hibricaht is mechanically bonded to the 
interior surfaces of the tubular members. 

21 . The method iof daim 14. wh^r^ the lubricant Is adhesively bonded to the 
interior surface of the tubular mernberB. 

22. The method of daim 14, wherein the lubricant includes epoxy, molybdenum 
disulfide. graphHs, aluminum, copper. alumisiRcate and polyethylenepolyamine. 

23. A method of coupling a tubular member to a preexisting stoidure. 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure: 

anchoring the tubular member to the preexisting strudure; and 

axialiy displadng the expansion cone relative to the tubular member by 

pulling the expansion corw through the tubular member; 

wrtierein the tubular member includes: 

an annular member, including: 

a wan thiickhess that varies less than about 8 %; 

a hoop yteld strength that variM less thari about 10 %; 

imperfBctions of tess than sbmAfi % of the waU thickness; 

no fedure tor radial expanskxtt of up to about 30 %; and 

no neddng of tita wals of ttw annular member for radial expanskms of up to 
about2S%. 
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24. A method of coupling a tubulair member to a preexisting stnicture. 
cxHTiprising: 

injecting a lubrlcatirig fluid into the preexisting stmcture; 
positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the titular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular rnember. 

25. The method of daim 24. wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL™ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisting 
structure, conprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

' anchoring the expandable tubular rnember to the preexisting stmcture; and 
axially displacing the expanston cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 
wherein the expandable tubular member includes: 
a first tubularmember, 
a second tubular member, and 

a threaded connection for coupling the fkst tubular member to the second 
tubular member, the threaded connection Including: 

one or more seaUng members for sealing the Interface between the first and 
second tubular members.. 

27 • The method of daim 26, wherein the threaded connection comprises a pin 
and box threaded connection. 

28. The method of daim 26. wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

29. The method cf daim 26, wherein one of the sealing members is positioned 
adjwent to an end portion of the ttireaded connection; and wherein another one of 
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the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

30. The method of daim 26, wherein a plurality of the sealing members are 
5 positioned adjacent to an end portion of the threaded connection. 

31 . A method of coupling an expandable tubular meifnber to a preexisting 
staicture, comprising: 

positioning the expandable tubular member and an expansion cone within 
10 the preexisting structure; 

arichoring the expandable tubular member to the premdstlng structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 

wherein the expandable tubular member includes a plurality of tubular 
15. members having threaded portidns that are coupled to one another by the prM 
of: coating the threaded portions of the tubular members with a seala^^ 

coupling the threaded portions of the titular menrters; and 

curing the sealant 

20 3^ The method df daim 31, wherein the sealant Is selected from the group 
: consisting of epoxies. thermosetting sealing compounds, ^ 
compounds, and sealing compounds having polymertzable materials. 

. / 

33. The method of daim 31, further induding: 

25 initially curing the sealant prior to radially expanding the t^^^ 

and 

finally curing the sealant after radially expanding the tubular members. 

34. The method of daim 31. whensin the sealant can be stretched up to about 30 
30 to 40 percent after curing without failure. . 

35. The method of daim 31 , wherein the sealant to resistant to conventlonal 
wellbore fluidic materials. 
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36. The method of claim 31 , wherein the material properties of the sealant are 
sukKtantially stable for temperatures ranging from about 0 to 450 

37. The method of daim 31 , further including: 

applying a primer to the threaded (XNtions of the tubular members prior to 
coating the threaded portions of the tubular members with the sealant 

38. The method of d^im 37, wherein the primer indudes a curing catalyst, 

39. The method of daim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubidar members. 

40. The method of daim 37, wherein the primer indudes a curing catalyst. 

41 . A method of coupling a tubular member to a preexisting structure, 
oomprisingi 

positioning the tubutar mernber and an expanston cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axiaOy displadng the expansion cone relative to the tubular member by 

pulling the expansion pone through the expandable tubular member, 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting stnjcture; and 
a sealing element positioned between the rings for seating the interface 

tetween the tubular member and the preexistinig structure. 

42. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positbning ttie expandabte tubular member and an expansion cone within 
the preexisting structure: 

anchoring the exparKtable tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by puUing the expansion cone through the expandable tubular menrri[>er; 

wherein the tubular member induces one or more slots. 
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43. The method of dalm 42, wheTBin the Slots are provide 
portion of the tubular member. 

44. The method of claim 42, wherein the slots are provided at anon- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting stmcture; and 

axiallyf displadng the expansion cone relsMve to the mpandable tubular 
member by pulling the expansipn cone through the expandable tubular member, 

wherein the tububr member includes: 

a first preexpanded portion; 

an intenmediate portion coupled to the first preexpanded portion deluding a 
seaHng element; ar>d 

a second prempanded portion coupled to the Intenfnediate portion. 

46. A method of coupling a tubular membet* to a preexisting structure, 
corrq)rislng: 

positioning the expandable tubular member and an expanston cone within 
the preexisting structure; 

anchoring ttie expandable tuMar member to the preexisting structure; and 

axialiy displacing the expansion cone relative to ttie expandable tubular 
member by pulling ttie expansion cone ttirough the expandable tubular, member by 
applying an axial force to the expansion cone; 

wherein the axial force includes: 

a substantially constant axial force; and 

an increased axial force. 

47. The mefliod of claim 46. wherein ttte increased axial force is provided on a 
periodic basis. - - 
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48. The method of daim 46. wherein the increased axial force is provided on a 
random l)asis. 

49. The method of daim 46. wherein the ratio of the increased axiat force to the 
5 sul>stantialiy constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tutnjlar memt>er to a preexisting structure, 
connprising: 

positioning the tubular member and an expansion cone within the preexisting 
10 structure; 

anchoring the tubular member to the preexisting structure: and 
axially displacing the expansion cone relative to the expandable tubular 

member by pushing and pulling the expamion cone throi^h the expandable tubular 

member. 
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52. The method of daim Si , wherein pushing the expansion cone indudes: 
injecting a pressurized fhiidic material into contact with the expansion cone. 



53. A method of coupling a tubular member to a preextetihg structure, 
20 comprising: 

positioning the tubular men^r and an expansion corie within the preexisting 
stnjdure; 

anchoring the tubular member to the preexisting structure; 
axiatly displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the expandable tubular member; and 

injecting a curable fluidic sealing material between tte tubular member arid 
the preexisting structure prior to axialty displadng the expansion cone. 

54. A nfiethod of coupling a tubular memlMr to a preexisting structure, 
30 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisa^ 
size of the expansion cone; and 
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axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 



55. A method of coupling a tubular member to a preexisting structure, 
5 comprising: 

positioning tha tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting stmcture by heating a 
portion of the tubular member, and 
10 axially displacing the expansion cone relative to the tubular member by 

pulling the expansion cone through the tubular member. 

56. A method of coupling an expandable tubular member to a preexisting. . 
structure, comprising: 

IS positioning the expandable tubular nriember, an expansion con 

anchoring device within the preexisting structure; 

positkNiing the anchoring device above the expansion cone; 
anchoring the expandable tubular member to the preexisting structure using 
the anchoring device; and 
20 axially displacing the expansion cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
25 stmcture; 

explosively anchoring the tubular member to the preexisting stmcture; and 
axially displadng the expansion cone relative to tto tubular meml)^^^ 

58. A method of coupling an expandable tubul&r to a preexisting structure, 
30. comprising: 

fbdng the position of 4n expansion cone within the preexisU^^ 
driving the expandable tubular memt>er onto the expaision cone In a firet 
direction; and 

axially displacing the expansion cone in a second direction relative to the 
35 expandable tubular member, 
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wherein the first and second directions are different 

59. A method of coupiing an expandable tubular nriember to a preexistih^ 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting structure; 

releasing the resilient anchor, and 

axiaily displacing the e}^n8ion cone within the expandable tubular member. 

60. A method of coupling ah expandable tubular member to a preexisting 
stnicture, coniprising: 

placing the mpandaMe tubular member, an expansion cone, and an anchor 
Into the preexisting strndure; 

anchoring the expandable tubutar member to the preexisting structure tiy: 
pivoting one or more engagement elements; and 
axiaily displacing the expansion cone. 

61. The method of daim 60, wherein pivoting the engagemmt elements 
includes: 

actuating the engagement elements. 

62. The method of daim 60, wherein pivoting the engagement elements 
indudes: 

piadng a quantity of a fluidic material onto the engagenrient eiemente^ 

63. The nnethpd of daim 60, wherein pivoting the engagement elements 
indudes: 

displactng the expandable tubular member. 

64. A method of ooupiir^ an expandatrie tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member and an expansion cone into the 
preexisting structure; 

pledng a quantity of a fiuidic material onto the expandable tubular member to 
anchor the otxpandable tubular member to the preexisting structure; and 
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axiaily displadng the expansion cone. 

65. The method of daim 64, wherein the fluidic material comprises a t>arite plug. 

66. The method of claim 64. wherein the fluidic material comprises a flex plug. 

67. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by 
irijecting a quantity of a hardenaUe fluidic material into the preexisting structure; 

at least partially curing the hardenable fluidic sealing material; and 

axiaily displacing the expansion cone, 

68. A method of coupling an expandable tubular member to a preexislfrig 
structure, comprising: 

placing the expandable tubular member and m expansion cone within the 
preexisting structure; and 

applying an axial force to the expandable tutfular member in a downward 
direction. 

69. A method of coupling an expandable tubular nr)entf>er to a pieexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting structure; 

injecting a quantity of a first fluidic material haying a first density Into the 
region of the preexisting stnicture outside of the expandable tubular member and 

injecting a quantity of a second fluidic material having a second density into a 
portkm of the expandable tubular nriember below the expert 

whereh the second density Is greater than the first densit^^ . 

70. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
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pladnig the expandable tubular member an^ 
preexisting structure; 

anchoring the e)q>andable tubular mmber to the preexisting structure; 

applying an axial force to the expansion cone; and 
5 pressurizing an interior portion of the expmdabie tubular member below the 

expansion cone. 

71. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

1 0 placing the expandable tubular meniber and an expansion cone into the 

preexisting structure; and 

applying an axial force to the expandable tubular member. 

72. An apparatus for coupling a tubfular member to a preexisting structure. 
15 comprising: 

an expandable tubidar menriber; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movaUy coupled to the expandable tubular rnember an^ 
20 adapted to radially expand ttie expandable tubular member, ind^^^ 
a housing including a tapered first end and a second end; 
one or mom grooves formed in the outer surface of the tapered first end; and 
one or wore a)dal flow passages fluididy coupled to the grooves. 

25 73. The apparatus of daim 72. wherein the grooves comprise drcumferential 
grooves. 

74. The apparatus of clalnri 72, wtierein the grooves comprise spiral grooves. 

,30 75. The apparatus of daim 72. wherein the grooves are concentrated around the 
axial rrudpoirTt of the tapered portion of the housing. 

76: The apparatus of daim 72, wherciintito axial flow passages comprl^ 
grooves. 

35 
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77. The apparatus of daim 76/ wherein the axial grooves are spaoed apart by at 
least about 3 inches in the drcumferentiai direction. 



78. The apparatus of claim 76, whertin the axial grooves extertd from the 
5. tapered first end of the body to the grooves. 

79. The apparatus of claim 76. wherein the axial grooves extend from the 
second end of the body to the grooves. 

10 80. The apparatus of daim 76. wherein the axial grooves extend from the 
tapered first end of the body to the second end of the body. 

81 . The apparatus of daim 72, wherein the axial flow passages are positioned 
withki the housing of the expansion pone. 

15 

82. The apparatus ofclaim 81, wherein the axial flow passages e^ 
tapered first end of the bo(^ to the grooves. 

83. Theapparatusofclaim81, wherein the axial flow passages exte^ 
20 tapered first erid of the body to the second end of the body. 

84. The apparatus of daim 83, wherein the axial flow passages extend from the 
second end of the body to the grooves. 

25 85. The apparatus of daim 83, wherein one or more of the flow passages indude 
inserts having restricted flow passages. 

86. The apparatus of daim 83« wherein t)ne or more of the axial flow passages 
indude fillere. 

30 ♦ 

87. The apparatus of daim 72, wherein the cross sectional area of the grooves 
greater than the <ross sectional area of the axial flow passages. 

88. The apparatus of daim 72, wherein the cross-secHonal area of the grooves 
35 ranges from about 2X10^ in^ to 5X10^ in^ 
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89. The apparatus of daim 72. wherein me cross-sedlonal area of ft^ 
passages ranges from about 2X1(r* in* to 5X10* in*. 

5 90. The apparatus of daim 72. wherein the angle of attack of the flret tapered 
end of the body ranges from about 10 to 30 degrees. 
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91. The apparatus of dalm 72. wherein the grooves are concentrated In a trailing 
edge portion of the tapered flret end. 

92. The apparatus of dalm 72, wherein the angle of indihation of the axial flow 
passages relatKre to the iongitudlnai axis of the expansion cone is greater than the 
angle of altadc of the first tapered end. 

15 93. The apparatus of daim 72, wherein the grooves hdude: 
' a flow chanriel having a first radius of curvature: 

a first shoulder positioned on one side of the flow chiannel having a second 
radius.of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
20 third r«lius of curvature. 

94. The apparatus of daini 93. wherein the firet, second and third radii of 
curvature are substantially equal. 

25 95. The apparatus of daim 72, wherein the axial flow passages Include: 
a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of dalm 95. vi>h!Mein the first, second and third radii of 
curvature are MibstantialV equal. 
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97. The apparatus of daim 95, wherein the second radius of curvature is greater 
than the third radiw of curvature. 

98. An apparatus for coupUng an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tutnjlar niemben 

an anchoring device adapted to couple the expandable tubular niember to 
the preexbting structure; and 

an expansion cone movably coupled to the expandable tubular niember 
ad^ted to rsidially expand the expandable tubular memben 

wherein the expandable tubular member Includes: 

an annular mmd)er, having: 

a wall thidcness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10%; . 

imperfections of less than about 8 % of the wall thiiB^ 

no failure for radial expansions of up to about 30 %; and 

ho necking of thei walls of the annular member for radial expansions of up to 
about25%. 

99. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the exparxlable tubular memben 

wherein the expandable tubular rnember Includes: 

a first tubular memben 

a second tubular member; and 

a threaded connection for coupling the first tubular 
tubular member, the threaded oonnecHon including: 

one or more sealing members for sealing the Interface between the first and 
second tubular members. 
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100. The apparatus of daim 99, wherein the threaded conn^^ comprises a 
pin and tx>x threaded connection. 

101. The apparatus of dalm 99, wherein the sealing members are positioned 
adjacent to an end portk>n of the threaded connection 

102. The apparatus of daim 99. wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing menril)er8 is not positioned adjacent to an end portion of the thieaded 
connectton. 

103. The apparatus of daim 99. wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

104. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular merhbeu; 

an anchoring device adapted to couple the expandable tubulai; ni^^ 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member arid 
adapted to radially expand the Expandable taJbular memben 

wherein the expandable tubular member indudes: 

a layer of a iubricarit coupled to the interior surfece of the tubular member. 

105. The apparatus <a daim 104. wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim 104. wherein the lubricant is selected from the group 
consisting of C^Jibe-IO. C-PH0&^8-IM. and (>PHOS-58-R. 

107. The apparatus of daim 104, wherein the lubricant provides a sliding friction 
co^dent of less than about 0.20. ■ \ , 

108. The apparatus of daim 104, wherein the lubricant Is chemically bonded to 
the interior surCaoe of the expandabia tubular member. 
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109. The apparatus of daim 104. wherein the lubricant is mechanically bonded to 
the interior surfeoe of the expandable tubular meniber. 

110. The apparatus of daim 104. wherein the lubricant Is adhesively bonded to 
the interior surface of the expandable tubular member 

111. The apparatus of daim 1 10. wherein ttie lubrfcant indudes epoxy, 
nrtolybdenum disulfide, graphite, aluminum, copper, alumisOicate and 
polyethytenepolyamine. 

112. An apparatus ftyrooupttng an expandabte tubular nie^^ 
structure, comprising: 

an expandable tubular member; 

m anchoring device adcq)ted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular 
adapted to radially expand the expandd)fe tubular member^ 

wherein the expandable tubular member indudes: 

a pair of tubular members having threaded portioris coupled to one another; 

and 

a quantity of a sealant within the threaded portions of the tubular members. 

113. The apparatus of daim 112. wherein the sealant is selected from the group 
consisting of epoxies. therrnosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizabie materials. 

114. The apparatus Of daim 112. whereiin the sealant inciu 
and a final cure <ycie. 

115. The sqsparatus of daim 112, wherein the sealant can t)e stretched^ 
about 30 to 40 percent without ^iline. 

116. The apparatus of daim 112. wherein the sealant is resistant to conventional 
weibore fluidic materials. 
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117. 17ie apparatus of daim 112, wherein the maiarialpropert^^^ 

are substantially stable for temperatures ranging from about 0 to 450 "T. 

1 1 8. The apparatus of daim 11 2, wherein the threaded portions erf the tubular 
membere include a primer for Improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
stnichjre. comprising: 

an expandable tid>ular member. 

an anchoring device adapted to oou|^ the expandable tubular member to 
the preexisting structure; and 

an exparwion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular rhemb^n . 

wherein the expandable tubular member indudes: a pair of rings for ' 
engaging the preexisting structure: and 

a sealing element positioned between the ririgs for seaHn 
between the tubular rhember and the preexisting structure. 

120. An apparatus for coupling an expandable tubular member to a preexisting 
structure, oomprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movat)ly coi4>led to the expandable tubuliar member and 
adapted to radblly expand the expandable tubular member. 

wherein the expandable tubular member indudes one or more slots. 

121 . The apparatus of claim 120. wherein the slots are provided at a preexpanded 
portion of the expandable tubular member. 

122. the apparatus of daim 120. wherein the slots aria provided at a non- 
preexpanded portton of the tubular rnember. 
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1 23. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an andhoring device adapted to qouple the expandable tubular member to 
the preexisting structure; and 

an expansion cone rrK>vably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 

wherein the expandable tubiUair member includes: 

a first preexpanded portion; 

an Intenmediate portion coupled to the first pre«(panded portion including a 
seaBng element; and 

a second preexpanded portion coupled to the intennediate portion. 

124. An apparati^ for coupling an expandable tubular memb^ to a preexteting 
structure, comprising: 

an expandable tijbular member; 

an anchbring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movabiy coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; and 

a v^veable fluid passage coupled to the anchoring device. 

125. An apparatus fbr coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member; 

a second support member coupled to the first support m^Td)er; 

an expansion a>ne coupled to the first support niemben 
an expandaUe tubular member coupled to the expansion oone; and 
an anchoring device coupled to the second support member adapted to 
couple the mparxlable tubular mernber to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

126. The apparatus of daim 125, wherein the outside diameter of the expanisipn 
oone is greater than the Inside dianrieter of the expandable tubular nrieni^ 
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1 27. The apparatus of ctaim 1 25, wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter of the expandable tubular 
member. 



5 1 28. An apparaUjs for coupling an expandable tubular member to a preexisting 
structure^ comprising: 

a first support member, 

a secoTKl support mentber wupled to the first su 
an expansion oone coupled to the first supixKt memben 
10 an expandable tubular nrienriber coupled to the expansion cone; and 

an explosiva anchoring device coupled to the second support member 
adapted to onjpie the expandable tubular member to the preexisting structure. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
1& - structure, comprising: 

a support mernber, 

an expandable expansion cone coupled to the svppott member, and 
an expandable tulEnjIar mend)er coupled to the expansion cone. 

20 1 30. An apparatus for coupling an expandable tubular member to a preexisting 
structure, ccKnprtsing: . 
a support member; 

an expandat>le expanston cone coupled to the support member; and 

an expandable tubular member coupled to the expandable expansion cone. 

131. The apparatus of dalm 130, AAfherein the expandable tubular men^bcir 
includes one or more anchoring devices. 

132. The apparatus Gf dalm 130, wherein the expandabte tubular member 
30 lndude$ a slotted end portton. 

133. An apparatus for coupling an expandable tid>ular to a preexisthg structure, 
conplsing: 

a support membeii 
35 an expansion cone coupled to the support member, 
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an expandable tubular member coupled to the expansion cone including one 
or more shape menrKMy metal inserts; and 

a heater coupled to the support member in opposing rejation to the shape 
memory metal inserts. 

1 34. An apparatus for coupling an e}q;)andable tubular member to a preexisting 
structure, comprising: 

a support member 

an expansion cone coupled to the support member, 
an expandable tubular member coupled to the expandable expansion cone; 
and 

a resilient anchor coupled to the expandable tubular member. 

135. The apparatus of daim 134, wherein the resilient anchor includes: 
a resilient scroll. 

136. The apparatus of daim 134, wherein the resilient anchor indudes: 
one or mbre resilient anns. 

137. The apparatus of claim j34.whereh the resilient anchor indudes: 
one or HKxe rasillent radially oriented elements. 

138. The apparatus of daim 134, wherein the riesilient anchor is adapted to miate 
with the expansion cone. 

1 39. An expandabte tubular member, comprfsing: 
an expandable tubular body; 

one or more resilient panels coupled to the expandable tubular body; and 
a release rnember releasably ooiq>led to the resiDent pa^ 
oontrollably raiease the resilient pan^. 

140. An apparatus for coupling an expandable tubidar member to a preexisting 
sinjcture, comprising: 

a support member, 

an expansion cone coupled to the support member. , 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular member^ including: 
one or more spikes pivotally coupled to the expandable tubular member for 
engaging the preexisting structure. 

141 . The apparatus of claim 140. further Including one or more corresponding 
actuators for pivoting the spikes. 

142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprisirig: 

a support member; 

an expansion cone coupled to the support member; 

an expandable tubular member coupled to the expandable expansion cone; 

and 

ah anchor coupled to the expandable tubular member. Including: 
one or more petal baskets pivotally coupled to the expandable tubular 
member. - 

143. The apparatus (rf daim 142, further induding one or more corresponding 
actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandat^ tubular member to a preexisting 
structure, comjwislng: 

a support member, 

an expanston cone coupled to the support member, 

an expandable tobular member coupled to the expansion cone, including: 

a stotled portton provMed at one end of the expandable tubular member. 

145. An apparatus for ooiipHng an expandabto tubular rnernber to a preexistl^ 
structure, comprising: 

a support member; 
an expanston cone; 

an expahdabto tubular rnember coupled to the expansion cone; 
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a coupling device coupled to the support memt>er and an end portion of the 

expandable tubular memt)err and 

a mass coupled to the end portion of the expandable tubular number, 
wherein the weight of the mass is greater than about 50 to 100 % (rf the yield 

strength of the expandable tidHilar member. 

146. An apparatus for coupling an expandable tubular member to a preexisting 
stnjdure. comprisir^: 

a support memt)er including a fluid passage; 

ah expansion cone coupled to the support linemben 

an expandable tubular member coupled to the expansion cone; 

a sHp jdnt coupled to the expansion cone; 

an end pjato coupled to the slip joint; 

a fluid chamber «oiH9led to the fluid pass^, this fluid chamber d^ned by 
the-inlerior portion of the expandable tubular member between the expansion cone 
and the end Plata 

147. A method of couplir>g IB tubular member to a preexisting 

comprising: 

positioning the tubular moml)er and an expansion cone within the preiexisting 

structure; 
axially displacing the expansion cone; 
renrK>ving the expansion cone; and 
applying dired radial pressure to the tubular memt>er. 

148. The method of datm 147. wherein axially displadng the expansion cone 
includes: 

pressurizing at least a portion of the Interior of the tubular member. 

149- The method of daim 147. wherein axially displacing the expansion cone 
indudes: 

injecting a fiuidic matertai into the tubularnnember. 

1 50. The method of daim 147, wherein axially displadng the expansion cone 
indudes: 
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applying a tensile force to the expansion oone. > 

1 51 . The nfiethod of claim 147, wherein axialiy displacing the expansion cone ^ 
Includes: 

5 displacing the expansion cone into the tubular memi)er. ^ 

152. The method of dainfi 147. v^rein axialiy dtepladng the expansion cone 
includes: 

displacing the expansion cone out of the tubular member. 
10 "1 

15a The rrathod of ctedm 147. wherein axiaily displacing the expansion cone 
radially expands the tubuternriemtier by about 10% to 20%. 

154. The method ofdalm147p wherein applying direct radial pr^ 
15 tubular niernber radially expands the tubular nrie^ 

155. The niettKxi of dabn 147, wherein applying direct radial pressure to the 

tubular rnenriberindiRtes applying a radial force a^ -t 

20 1 56. The method of claim 147, wherein the preexistirig structure includes a ^ 
welibore casing. 

157. The rnethod of daim 147, wherein the preexisting structure Indudes a 
pipeline. 

25 

158. The method of dairn 147, wherein the preexisting stnicture indudes a 
stnicturei'supporL ' 

1^. An apparatus, comprising: 
30 a tubular rnenriberoouptei to a preexisting structure; 

wherein the tubular member Is coupled to the preexisting strudure by the --^ 
processor 

positioning the tubiriar member and an expansion cone vyithin the preexisting 
structure; 

35 axiaily disptodng the expulsion cone; ^ 
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removing the expansion cone; and 

applying direct radial pressure to the tubular menriber. 

160. The apparatus of claim 159, wherein axially dispiadng the expansion cone 
5^ includes: 

pressurizing at least a portion of the interior of the tutnilar memt)er. 

161 . The apparatus of claim 1 59, wherein axially displacing the expansion cone 
Includes: 

10 injecting a fiuidic material into the tubular member. 

1 62. The apparatus of dalm 1 59. wherein axially displacing the expanston cone 
Indudes: 

applying a tensBe force to the expansion oone.^ 

15 

163. The apparatus of daim 1 59, wherein a)daily disi^adng the expanston cone 
indudes: 

dispiadng the expansion cone Into.the tubular nrienri^ 

20 164. The apparatus of daim 159. wherein axially dispiadng the expansion cone 
indudes: 

dispiadng the expansion cone out of the tubular member. 

165. The apparatus of daim 159, wherein axially dispiadng the expansion cone 
25 radially expands the tut)ular member by about 1 0% to 20%. 

166. The apparatus of daim 159, wherein applying direct radial pressure to the 
tiiritHilar member radaiiy expands the tubular member by up to about 5%. 

30 167. The apparatus of daim 156. wherein applying direct radial pmssure to the 
tubular member bidudes applybig a radial force at discrete locations. 

168. The apparatus Of dalm 1 59. wherein the preexisting structure indudes a 
wellbore casing. . 
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160. The apparatus of daim 150. wherefai the preexisting stmc^ 
p^ine. 

170. The apparatus ofdaim 158. wherein the preexisting structure Irasiud^ 
structural support 

1 71. A system for couplirig an expandable tubular member to a preexisting 
stmcture, comprising: 

means for positioning the tubular member and an expansion cone within the 
praexistbig stmcttae; 

mear» for anchoring the tubular member to the preexisting structure; 

means for axlaily displadrig the expansion cone relative to the tubular 
member by pulHng the expansion cone through the tubular memben and 

mim for lubricating the interface between trie expansion 
tubular member. 

172. The system of daim 171, wherein the means for lubrkasrting the interfeoe 
between the expansion oone and the tubular nieinber Indudes: 

means for ir\jecling a lubric^ng fl(M hito the trailing edge of the interfeM 
between the expansion cone and the tubular member. 

1 73. The system of daim 1 72. wherein the lubricating fkiid has a visoosify rwiging 
from about 1 to 10.000 oentipoise. 

174. The systmn of dalm 172. wherein the injecting includes: 
injecting lubricating fluid into a tapered end of the expansion cone. 

175. The system of daim 172. wherein the means for injecting ihdudes: 
means for injecting lubricating Huid into the area arbund the axial midp}>int of 

a fbst tapered end of the e)^nsion oone. 

17ft The system of daim 172.'vil»er8in the means for iiilecting includes: 

meens for ir^eding lubrteaUng fluid into a second end of the expansion cone. 

177. The system of daim 172. wherein the means for irijecting includes: 
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means for injecting lubricating flukl into a tapered first end and a second end 
of the expansion cone. 



178. The system of claim 1 72, wherein the means for injecting includes: 

5 means for injecting lubricating fluid into an interior of the expansion cone. 

179. The system of dalm 172, wherein the means for irijecBng includes: 

means for injecting lubricating fluid through an outer surface of the expansion 

ome. 

10 

180. The system of daim 172, wherein the means for injecting indiides: 
means for injecting the lubricating fluid into a pluralify of discrete locations 

along the tiaiiing edge portion. 

15 181. The system of daim 172, w^rem the Iut)r1cating fluid comprises: 
drilling mud. 

182. The system of daim 172. i^rein the lubricating fluid further indudes: 

TorqTrim III; 
20 EP Mudlib: and 

DriilN^lid. 

183. The system of dalm 172. wherein the lubricating fluid comprises: 
TorqTrim ill; 

25 EP Mudlib; and 

DrilllM-Slid. 

184. The system of daim 71 1 , whershi the means fbr lubricating the Interface 
between the expansion cone and the tubular member Indudes: 

30 mean8Wcoattngtheinterior8urliaeeorthetubularmeinbefwlthalitt>ri^ 

185. The sys|emcf dalm 171, wherein the rneanslbriubricating the intarttee 
between the expansion cone and the tubular member Indudes: 

means for coating the interior surface of ttie tubulsr member with a first part 
35 of a lubricant; and 
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means for applying a second part of the lubricant to the.interior surface of the 
tubular memtMr. 

186. The system of dalni 184. wherein the lubricant comprises a metalfc 

187. The system of daim 184, wherein the lubricant is selected from the gioup 
consisting of C-Lube-IO, C-PHOS-58^k«* and OPHOS.58-R. 

188. The system of daim 184, wherein the lubricant provides a sliding friction 
co^Rdent of less than about 0.20. 

189. The system of daim 184, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

190. The system of daim 184, wherein the lubricant is mechanically bonded to the 
interior suTREwes of the tubular Ihembers. . 

191 . The system of daim 184, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

1 92. The system of daim 184, wherein the lubricant indudes epmsy, molybdenum 
disulfide, graphite, aluminum, copper, alumisiiicate and polyethytenepolyamlne. 

1 93. A system for coupling a tubular ntember to a preexisting structure, 
comprising: 

positioning the tubuter member and an expansion cone within the preexisting 
structure; 

andwing the tubular member to the prsexIsBng structure; and 
. «<ialiydispladng the expansion cone rsiative to the tubular inember by 
pulling the expansion cone through the tubular member; 
whersin the tubular member indudes: 
an annular mehiber. including: 
a waH thickness that varies IjBuss than ttxHit 8 %: 
a hoop yteld strength that varies less than about 10 %: 
Imperfections of toss than about 8 % of the wall thickness; 
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no feilure for radial expansions of up to about 30 %; and 

no necktoig of the walls of the annular member for radial expansions of up 
about25%. 

1 94. A system for coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lut>ricating fluid into the preexistir^ structure; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular mrnnber to the preexisting structure; and 
axialiy displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through ttie tubular member. 

195. The ^stemcfdaim 194. wherein the'iiiA>r^ 
BARO*LUB 60LD-SEAL'~ brand drilling mud lubricant. 

196. A system for coupling an expandable tubular me^nber to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone within the preexisting structure; 

means for anchoring the expandable tubular member to ttie preexisting 
structure; and 

means for axialiy displadng the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. 

wherein the expandable tubular member includes: 

a first tubular member. 

a seomd tubular nriember; aorid 

a thre«led connection for coupling the first tubutev^ rnenribw 
tubular niember. the threaded connection including: 

one or more sealirig members for sealing the interface between the first and 
second tubular mernbers. 

197. the system of dalm 196. wherein the threaded connection comprises a pin 
and box threaded connectton. 
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198. . The system of daim 196. wherein the sealing member 
adjacent to an end portion of the threaded connection. 

1 99. The system of claim 1 96, wherein one of th^ sealing nrtemt>ers is positioned 
adjacent to an end portion of the threaded connexion; and wherein another one of 
the sealing memt>ers is not positioned adjacent to an end portion of the threaded 
connection. 

200. The system of daim 196, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

201 . A system for ooupiing an expandable tubular member to a preexisting 
structurOt oomprising: 

means for positioning the expandable tubular member and ah expansfon 
oonev^in the preexisting structure; 

means for anchoririg the expandable tubular member to the preexisting 
structure; and 

means for axially dteplacing the expansion cone rsiative to the expandatiie 
tubular member by pulling the expansion cone through the expandable tubular 
member; 

wherein the expandable hjbuiar member includes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
of: 

coating the threaded portions of the tubular merTd)ers with a sealant; 
oHjpiing the threaded portions of the tubular members; and 
curinjB the sealant 

2QZ The system of daim 201, wherein the sealant is selected from the group 
consisting of epoxies, thenmosetUng sealing compounds, curable sealing 
compounds, and sealing oonvounds having polyrherlzable materials. 

203. The ^tem of daim 201. further induding: 

means for initiaiiy curing the sealant prior to radially expanding the tubular 
members; and 
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means for finally curing the sealant after radially expanding the tutniiar 
fTiefnt)ers. 



204. The system of claim 201 , wherein the sealant can t>e stretched up to alxHit 
^ 5 30 to 40 percent after curing without failure. 

205. The system of daim 201 , wherein the sealant is resistant to oonventiohai 
welibore fluidic materials. 

^ 10 208. The system of daim 201 , wheiein the material properties of the sealant are 

wbstentialiy statue for temperatures ranging from about 0 to 4ro 

207. The system of daim 201, ftjrtherinduding: 

^ means for applying a prirner to me threaded pdrtk>ns of the tubular 

15 prior to coating the threaded portions of the tubular members with the sealant. 

208. The system Of daim 207, wherein the primer indudes a ov^ 

209. The system of daim 207, wherein the primer is applied to the threaded 
p. 20 portion of one of the tubular nriembers and the sealant is applied to the t 

portidn of the other one of the tubular members. 

210. The system of daim 207» wherein the primer indudes a curing catelyst. 

r 25 211. A system for coupling a tubular rnember to a preexisting siniclure, 

comprising: 

r positiming the tubular member and an expansion cone within the preexisting 

. structure;: 

anchoring the tubuternrieniber to the preexisting stm 
30 axiailydisptedng the expansion cone reiafh^e to the tubular 

r pulling the expansion cone through the expandable tubutar memben 

wherein the tubular nrieniber indudes: 
p a pah* of rings for engaging the pree)dsting structure; and 

a sealing element positioned between the rings for sealing the toterface 

^ 35 between the tubular rneniber and the preexisting structure. 

' • ■ . ■ * 
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212. A system for coupling a tubular memt>6r to a preexisting structure, 
comprising: 

positioning the expandal>le tubular member and an expansion cone within 
the preexisting struc^re; 

anchoring the expandable tubular member to the preexisting structure; and 

axialiy displacing the expansion cone relative to the expandable tubular 
member by pullirig the expansion cone through the expandable tubular memben 

wherein the tubular member includes one or nK>re stots. 

213. The system of daim 212, wherein the slots are provided at a preexpanded 
portion of the tubidsr member. 

214. The system of daim 212, wherein the slots are provided at a non* 
preexpanded portion of the tubular member. 

215. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the.e)qpandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axialiy displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wherein the tubular member indudes: 

a first preexpanded portion; 

an Intennediate portion coupled to the first preexpanded portion induding a 
sealif^ element; and' 

a second preexpmded portion coupled to the intennedia^ 

216. A system for coupling a tubular meinber to a preexisting structure, 
comprising! . 

positioning the expandable tubular member and an expansion cone within 
the preexisUng structure; 

anchoring the expandable tubular member to the preexisting stnicture; and 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein thjB axiai force includes: 

a substantially constant axial force; and 

an Increased axial force. 

217. The system of daim 216« wherein the increased axial force Is provided on a 
periodic basis. 

218. The system of daim 216, wherein the increased axial force is provided on a 
random basis. 



219. The system of daim 21 6. wherein the ratio of thei Increased axial force to the 
15 substantially constant axial force ranges from about 5 to 40 %. 

220. A system for couplind a tubular member to a preexisting structure, 
comprising! 

means for positioning the tubular member and an expanston cone within the 
20 preexisting structure; 

means for anchoring the tutHJiar member to the preexisting structure; and 
means for axially displacing the expansion cone relative to the expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tubular member. 
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221. The system of daim 220, wherein the means for pushing the expansion cone 
includes: 

means for Injecting a pressurized fluidic material tato oontad with the 
expansion cone. 



222. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structui:e; 
35 . means for anchoring the tubular member tq the preex^ 
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means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through th? expandable tubular memb^, 
and 

means for Injecting a curable fluidic sealing material between the tubular 
member and the preexisting stmcture prior to atiatty displacing the expansion cone. 

223. Astern for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; . 

means for aiwhoring the tubular member to the preexisting, stnictuie^^b^ 
hfwreasing the size of the expansion cone; and 

nwans fbr axially dispiadng the expanston cone relative to the tajbidar 
member tqr pullhg ttie «qransion cone through the tubular member. 

224. A system for couplit^ a tubular member to a preexisting stmctiflB, 
oomprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for anchoring the tubular member to the preexisting stnjcture 
heating a portion of the tubularmemben and 

means for axially displacing the expansion cone relative to the tubular 
. member by pulling the expansion cone through the tubular member. 

225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

nwans for positiohing the expandable tutmlar member, an expansion cone, 
and an anchoring device withio the pralpdsting stniclure; 

means for piseilloning the anchoring device above the expansion cone; 
nneans for anchoring the expandable tubular member to the preexisting 
structure using the anchoring deivice; and 

means for axially dispiadiiig tlie expansion cone. 

226. A system for coupHngian expandable tubular member to a preexisting 
sloicture. comprising: 
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means for positioning the tubular member and an expansion cone wftTiHi the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
stnjcture; and ' 

means for axially displacing the expansion cone relative to the tubular 
member. 

227 . A system for coupling an expandable tubular to a preexisting structure, 
comprising: 

means for fixing the position of an expansion cone jwithin the preexisting 
structure; 

rneans for driving the expmdable tububr nnember onto the expansion cone 
in a first direction; and 

mans for axially displacing the expansion cone in a second direction relative 
to the expandable tubular mennten 

wherein the first and second directions are different. 

228. A system for coupling an expandable tubular member to a preexisting 
stmcture, conrtprising: 

means for placing the expandable tubular, an expansion cone, and a resilient 
anchor within the preexisting structure; 

means for releasing the resilient anchor, and 

means for axially displacing the expansion cone within the expandable 
tubular member 

229. A system for coupling an expandable tubular member to a preexisting 
stnidure, comprisif^: 

mearis for placing the expandable tubular member, an expansion cone, and 
an anchor into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
strudure that includes means fbr pivoting one or mora engagement elemente; and 

means for axially displacing the expansion cone. 

230. The system of daim 229. wherein the means for pivoting the engagement 
elemente includes: 
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means for actuaUng the engagernent elenrients. 

231 . The system of daim 229, wherein the means fbr pivoting the engagement 
elements includes: 

means for piadng a quantity of a fluidic nr^terial onto the engagement 
elements. 

232. The system of daim 229, wherein the means for pivoting the engagen^^ 
elements Indudes: 

means for displadng the expandable tubular member. 

233. A system for coupling an expandable tubular member to a preexisting 
stnicture, Gomprtsing: 

means for placing the expandable tubular member and an expansion cone 
into the premisting structinre; 

means fbr placing a quantity of a fluidic material onto the expandable tubylar 
member to anchor the expandabie tubular member to the preexisting structure; and 

means for axially displadng the expansion cone. . 

234. The system ofdaim 233, whenefh the fluidic material comprises a barite plug. 

235. The system of daim 233, wherein the fluidic material comprises a fe^ 

236. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
stmcture by injecting a quantity of a hardenable fluidic material into the preexisting 
structure; 

means fbr at least parUaily curing the hardenable fluidic sealing material; and 
means for axially displiacing the expansion cone. 

237: A system for coupling an exirandable tubular member to a preexte 
structure, comprising: 
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means for placing the expandable tubular mennber and an expansion cone 
within the preexisting stmcture; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
structure* con^rising: 

means for placing the esqpandable tubular member and an expansion cone 
witMn the preexisting structure; 
10 nrieans for Injecdng a quantity of a first fluidicnriaterialhavi 

into the region of the prisexisting structure outside of the expandable tubular 
member and 

weans for injecting a quantHy of a second fluidicmaterial having a second 
density into a portion of the expandable tubular memt>er below the expar^ion cone; 
IS wherein the second density is greater than the first density. 

239. A system for coupling an expandable tubular nriernber to a preexi^ 
structure, comprising: 

means for placing the expandable tubular mennber and an expansion cone 
20 into the preexisting structure; 

nieans for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
mean^ for pressurizir^ an intertor portion of the expandable tubular niennber 
25 below the expansion cone. 

240. A system for coupling an expandabte tubular member to a preexisting 
structtm» comprisinjg: 

means for placing the expandable tubular member and ari expansion cone 
30 into the preexisting structure; and 

means for applying an axial force to the expandable tubular nrmmber. 

241 . A system for coupling a tubular member to a preexisting structure, 
comprising: 
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means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for axially displacing the expansion cone; 

means for removing the expansion cone; and 

means for applying direct radial pressure to the tutaiiar member. 

242. The system of dalm 241 , wherein the means for axially displacing the 
expansion oorie includes: 

means for pressurizing at least a portion of the interior of the tubular 



243. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for injecting afluidic rnalerial irito the tubular member. 

244. The system of daiifn 241 , wherein the means for axially displacing the 
expansion opne indudes: 

means for applying a.tensiie force to the expansion oone. 



20 245. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for displadng the expansion oone into the tubular member. 

246. The system of daim 241 / wherein the means for axially displadng the 
25 expansion cone indudes: 

means for displadng the^xpansipn cone out of the tubular member. 

247. The ^tem of daim 241 » wherein the means for axially displadng the 
expanston oone radisdiy expands the tubular nriember by about 1 0% to 20%. 



248. The system of daiin 241 , wherein the means for applying dired radial 
pressiro to the first tubular member radially expands the tubular rhember by up to 
about5%. 
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249. The system of daim 241 , wherein the means for apptyirig direct radial 
pressure to the tubular member includes means for applying a radial force at 
discrete locations. 



250. The system of daim 241 » wherein the preexisting structure includes a 
wellbore casing. 

251 . The system of daim 241 , wherein the preexisting stnjdure indudes a 
pipeline. 

252. The system of daim 241 , wherein the preexisting stmcture includes a 
structural support 
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